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PART I., 1898. 
Original Articles and Clinical Cases. 


HJEMORRHAGE INTO PONS, SECON DARY LESIONS 
OF LEMNISCUS, POSTERIOR LONGITUDINAL 
FASCICULI, AND FLOCCULUS CEREBELLI. 


BY SAMUEL GEE, M.D., AND H. H. TOOTH, M.D. 


THE case here reported presents, we think, noteworthy 
anatomical features ın connection with the destination of 
the lemniscus or fillet, the relations of the posterior longitu- 
dinal bundles with the cranial nerve nuclei, and also the 
. probable destination of the two sets of fibres, afferent and 
efferent, constituting these. bundles. 

' Points of clinical interest also attract attention, such 
as & hemorrhage due to diseased arteries in a young woman 
aged 21, with advanced interstitial changes in the kidneys, 
and hypertrophy of the left ventricle. 


Sarah P., aged 21 years, unmarried. Nothing can be 
discovered in her family or previous history throwing any light 
upon the capse of her illness. There was a doubtful notch in one 
of the upper central incisors. f 
' September 14, 1896.—She was in good health until this day. 
AG 8.50 p.m., while at work, she suddenly called out, and was seen 
by her companions to be “in afit." She became very blue, and 
probably lost consciousness; but no more facts can be obtained. 
At 7.30 p.m. she was seen at home by some friends who state that 
she could not speak. At9p.m. she spoke, saying the name of one 
of her bystanding friends. Asked if she were in pain, she put her 
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hand to her head. The right hand “ was constantly twitching; ” 
left hånd and arm lay motionless’ Vomited about six times 
through the night. Passed urine naturally.  Cómplained of 
feeling hot. Slept with both eyes closed; breathing very heavy. 

September 15.—Admitted into hospital. Stout, healthy-look- 
ing girl. Lies on right side. Temperature normal throughout 
illness, except on September 16, and September 22, when it rose 
to 100°. 

Understands what is said to her, but what she says is for the 
most part unintelligible; the defect in speech was deemed to 
be an imperfect articulation, not aphasia. 

Paralyses :—Eyes: Both pupils small, right smaller than 
left; right reacts to light and accommodation sluggishly ; left, 
promptly. Movements upwards and downwards are good. Some 
divergent strabismus of right eye on looking upwards. Lateral 
movements completely paralysed in both eyes; she cannot look 
to right or to left; nor can she converge at all, Some nystagmus 
in left eye. 

Masticating muscles: See notes next day. 

Face: Oompletely paralysed on right side ; cannot close right 
eye at all. 

. Soft palate apparently not at all affected. 

Tongue protruded pointing to the right. 

Arms: Right fairly strong. Left almost powerless; she can 
just move it, but the movements are uncertain and erratic; no 
reflexes obtained. 

Legs: Left leg rather weak, no more. Both patellar 
reflexes present. 

Sensation : Impaired over whole left side of body. 

No physical signs of disease in chest or abdomen. Pulse 
tension raised ; artery distinctly thickened. 

At 7.45 p.m. she was found snoring and could not be roused. 
This had passed off by 8 p.m. 

September 16.—Paralyses : Power impaired in right masseter, 
temporal and internal pterygoid muscles. Articulation still 
affected . 

Sensation: Impaired on both sides of the face, most fo on 
upper part of left side. Both conjunctive and solerotigs ard 
anesthetic. [This probably means, anesthetic on both sides of the 
body.] Right cornea is anwsthetic, and there are conjunctivitis 
and keratitis. Sensation impaired on left side of neck and trunk, 
and on left arm and leg. No loss of sensation in tongue or 
palate. 
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Ophthalmoscopic examination showed nothing unnatural, 
unless it werd slight swelling of the disc, and some blurring of 
vessels at edge of disc. 

Pulse 132, full volume, tension raised, artery thickened. 
Complains of headache. 

Urine 1010 sp. gr., thick cloud of albumen, no sugar. By 
microscope, triple phosphates, and bladder epithelium. Some 
tendency to retention of urine, rendering use of catheter necessary 
now and then. 

September 17.—Patient says she remembers her attack ; was 
unconscious'a little while. Before the attack she had pins and 
needles in both hands. When she came to her senses she had no 
headache. 

Paralysis :—Left arm and leg; incomplete in both, but much 
greater in arm than in leg. Complete in muscles supplied by 
facial and trigeminal nerves on right side. Tongue deviates to 
right, but less so than on admission. Articulation defective. 
Complete in external and internal recti of both eyes. A doubtful 
weakness of left levator palpebre. No paralysis of palate. 
Some tendency to vertical nystagmus in left eye. Swallows well. 
Respiratory movements natural, 

Electrical re-actions normal, except that the right facial 
muscles do not react to faradic current. 

Anesthesia :—Of the whole left side, excepting a small patch 
on dorsum pedis. In face, anmsthesia most marked in left upper 
half of face and scalp. Some impairment of sensibility on right 
side of face. Complete ansmsthesia of right cornea; partial of left. 
Sensation of tongue, palate and inside of mouth natural. She 
thinks she hears better with right ear than left, but this is 
doubtful. 

Retention of urine. Urine clouded by a few pus globules. 

Temporary swelling of submaxillary salivary glands about this 
time. Mind pretty clear. Pulse very frequent, 132. 

September 18.—Passing urine naturally ; much pus; catheter 
has been used. í 

September 22.—Tongue protruded straight; both sides react 
to faradism. An apparent ptosis of left eyelid, which disappears 
on looking upwards, and is probably due to the ophthalmia. 

September 23.—A large patch of superficial keratitis of right 
cornea and discolouration of iris. Right eyelid swollen and red ; 
much conjunctivitis. Retention of urine has recurred. 

September 25.—Mental condition not so good; she erleg for 
her mother in a childish way. Fundus of both eyes normal by ` 
ophthalmoscope. 
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September 28.—Has been gradually getting more and more 
drowsy the last few days. Lies with mouth open; breathes 
heavily." Pulse hard, 180. Respirations 24. Temperature sub- 
normal. Eyes as before. Right facial muscles do not respond to 
the strongest faradic current. Faradic reactions in limbs normal. 
Some wasting of left arm and leg. Excessive patellar reflex, and 
ankle clonus on both sides. Sensation not so completely lost on 
left side as was the case a week ago. Taste seems to be absent 
on the anterior part of the tongue, normal on posterior part. 
Says she does not smell so well as formerly. Sight unaffected. 
Hearing unaffected. 

September 80.—Much more drowsy, even falling asleep while 
being faradised. After this date her pulse and breathing gradually 
failed; she became unconscious and died on October 8. 

The temperature chart shows & rise to 100° F. on the day 
after admission, and again to 100° on September 22. Between 
these dates, and after the 22nd, the temperature was normal. 


Post-Mortem EXAMINATION. 


October 4, 1896.— Very thin girl, very pale, teeth good, 
rigor mortis in legs, not in arms. 

Head.—Cranial bones natural. Dr. Gee examined Rede 
himself, and dictated following note : 

“ Longitudinal sinus empty. Convolutions flattened, but 
no sign of tubercle nor of exudation. No tumour on con- 
vexity. The anterior tip of temporo-sphenoidal lobe is 
adherent. The pons looks a little baggy. On the right 
middle cerebral artery at its first bifurcation about one inch 
from its commencement, is an opaque yellow patch sur- 
rounding the artery (probably atheroma). No embolus. 
There is more than the ordinary amount of water in 
ventricle. Septum lucidum natural. The lyra.seems de- 
cidedly soft; ? ante-mortem.  Plexuses quite natural., The 
corpora striata and optic thalami natural. Cerebellum 
externally natural On opening the valve of Vieussens 
close behind corpora quadrigemina, and on right side is a 
reddish-brown protrusion about the size of a cherry stone. 
The median groove on floor of fourth ventricle is pushed to 

«the ‘left by the tumour. The mass spoken of is above the 
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auditory strie. All the nerves at base of brain look natural 
and are not involved in any effusion. Sylvian’ aqueduct 
natural." 

Lungs.—Both together 20 oz. Old adhesions at apices. 
No tubercle. 

Heart.—11 oz. Pericardium contained 5 oz. brown tur- 
bid fluid. Vessels of pericardium injected. Slight exudation 
ofdymph at upper part of'auricles. Tricuspid valve natural, 
also pulmonary. Mitral valve admitted tips of two fingers, 
looked thickened, a few vegetations on auricular surface. 
Aortic valves competent to water test; certainly roughened 
on ventricular surface, and free edges of lunules eroded in 
places. Heart muscle pale and rather soft. No fatty 
striation. Left ventricle somewhat hypertrophied. 

Kidneys.—2 oz. each. Very small and granular. Cap- 
sule adherent and thickened. Cortex scarcely to be seen. 
Much fat in hilum. Ureters natural, not dilated. Bladder 
showed no sign of inflammation, except at urethra, which 
was probably caused by use of catheter. Some pus in 
vagina and some injection of its mucous membrane. 

Summary.—Granular kidneys. Hypertrophy of left ven- 
tricle. Endocarditis, ? acute ulcerative. Acute pericarditis. 


GENERAL DESORIPTION OF THE H@MORRHAGE. 


This is roughly fusiform, with its longest and narrowest 
end brainwards. It is situated on the right side, but en- 
croaches a little to the left, having destroyed a considerable 
length of the median raphe, at the same time pushing aside 
and dislocating structures immediately to the left of the 
raphe. Fhe greatest diameters lie at about the junction of 
the ‘middle with the lower third of the pons (see figs. 1 
‘and 2), and dorsally it bulges into the fourth ventricle, 
pushing up its floor about a quarter of an inch above the 
general level, without, however, having burst into the 
ventricle. Ventrally it erodes in a very irregular manner 
nearly down to the pyramidal fibres, some of the most 
dorsal of which may be involved (figs. 11 and 12). Its 
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spinalor posterior end follows the line of the sixth nucleus, 
so that except for a very small posterior portion, the whole 
of the right sixth nucleus may be said to be destroyed. 
Brainwards the line of hemorrhage seems to follow and be 
limited to the right lemniscus or fillet, which nearest the 
main mass of hemorrhage is almost totally destroyed. It 
follows the bundle of fibres, as along a line of least resist- 
ance, to & point at about the level of the spinal end of the 
fourth nucleus. ‘ 


METHOD oF EXAMINATION. 


The medulla and pons were hardened for about fourteen 
days in Muller’s fluid. Then slices about ẹ in. thick were 
` placed in Marchi’s fluid for two to three weeks. These 
after prolonged washing (sometimes over a week) were 
imbedded in celloidin, and over 200 sections mounted for 
examination. Of these about one in three were stained by 
the Pal method in addition. These were valuable for 
general anatomical purposes, but for the degeneration the 
Marchi method alone is far superior. 


DETAILED EXAMINATION OF THE STATE OF THE SURROUND- 
ING TissuES, NUCLEI AND FIBRES INVOLVED. 


Fig. 12 is an outline diagram of a section made a little 
posterior to the greatest diameter of the hemorrhage. The 
hemorrhage here presents a sinuous outline, with an irre- 
gular cavity and & number of smaller fissures due probably 
to shrinkage under the hardening reagents. The edge is 
Sharply marked by what is evidently recent hemorrhage 
for a thickness of from yẹ to $in. The central mass is of 
a lighter colour, probably consisting of altered fibrin, It 
contains a quantity of osmic acid staining fatty débris, and 
also numbers of corpuscles of the size of white corpuscles 
containing in their substance many black granules of fat. 
In addition to these are many corpuscular masses, as large 
ag a medium sized ganglion cell loaded with black granules, 
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and presenting in some cases an indistinct clearer space in 
the centre ‘suggesting a nucleus. They are probably of 
the nature of phagocytes loaded with degenerated myeline. 

. Though the arterial walls must have been much damaged 
no definite aneurysmal dilatations can be seen anywhere. 
There are, however, several small independent hemorrhages 
in neighbourhood of the main lesion on both sides and in 
thé middle line. (Figs. 18 and 14, A.) 


NUCLEI, FIBRES AND NERVE TRUNKS DIRECTLY DESTROYED 
BY THE HugEMORRHAGE. (PRIMARY LESIONS.) 


Except for & small posterior portion (fig. 16), the whole of 
the right sixth nucleus is destroyed (figs. 12-15, inclusive). 
With it, as might be expected, the ascending loop of the 
seventh is involved, and also the posterior longitudinal 
bundle. The left sixth nucleus is only slightly if at all 
affected, and probably only by pressure. The posterior longi- 
tudinal bundle on the left side is distinctly degenerated, so 
presumably some of its fibres must have been injured, but 
not so completely as on the right side (fig. 12, lbr). The 
hemorrhage at one point encroaches so much over the 
middle line as to cut across some of the root fibres of the 
left sixth nerve (fip. 18). The right lemniscus or fillet is 
completely involved in destruction. The left cannot be seen 
to be encroached upon, but it must be so to a certain extent, 
for there are unmistakable degenerated fibres in it and the 
lateral fillet above. The transverse fibres of the formatio 
reticularis (figs. 11, 12, 18, tv) are extensively destroyed on 
the right side, and there is degeneration of them on the left. 

‘The cells of the right motor fifth nucleus are difficult 
to find, being involved in the hemorrhage, and such as are 
fountl are undergoing fatty changes. The sensory nucleus 
is also much affected, and in places completely destroyed. 
The ascending (so called) root of the fifth on the right side; 
all the way down (figs. 13-21, Va), presents secondary 
‘degeneration of its ventral third. A lesion, therefore, of the 
root fibres of the sensory fifth must have existed though 
such cannot be definitely shown. 
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SECONDARY DEGENERATION OF CRANIAL NERVES. 


Fifth. The ascending root on the right side shows the 
degeneration referred to in the last paragraph (figs. 18-21, 
Va). 

The motor root fibres seem to be completely degenerated 
(fig. 11, Vm). 

Sizth. The root fibres on the right side are absolutely 
degenerated, as might be expected from the completeness 
of the primary lesion of the nucleus (figs. 18, 14, 15, VI). 
The most anterior fibres of the left sixth root happening to 
be involved in hemorrhage encroaching over the middle line 
are degenerated (fig. 13). The lesion is very slight, however, 
only to be shown in a few sections. 

Seventh. The position of the hemorrhage is such that, 
though the seventh nucleus (figs. 14,15, VIIn) is not directly 
involved, yet the bundle or loop formed by its fibres, and lying 
dorso internal to the sixth nucleus, is completely destroyed 
on the right side. Moreover, the supposed connection 
between the loop and the third nucleus by way of the 
posterior longitudinal bundle! is also severed. Hence'an 
absolute degeneration of the seventh trunk (figs. 14, 15,. 
VII). 

The condition of the left seventh is interesting. In figs. 
14 and 15, VIa, is shown an obvious but not extensive 
degeneration of the left seventh trunk. This may be 
explained by a positive lesion of the most mesial fibres of 
the ascending loop, but it also appears as if degenerated fibres 
were passing into the loop at all levels from the posterior 
longitudinal bundle ventral to it, and from the grey matter 
. of the floor of the ventricle dorsal to it, a structure very 

rich in medullated nerve fibres (this is further. discussed 
below). ` . 


Other Cranial Nerves and Nuclet. . 


The state of the third, fourth, eleventh, and twelfth 
nuclei nerves will be considered with the posterior longitu- 
dinal bundles. 


! Tooth and Turner, “Study of a Case of Bulbar, Paralysis, &o." 
Bram, xiv., 1891, p. 498. 
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SECONDARY DEGENERATION OF THE POSTERIOR TORSLEUS 
DINAL BUNDLES. 


This is & subject of the greatest interest, for it has long 


- been believed on anatomical and clinical grounds that these 


bundles of fibres serve as paths of communication between 
the motor cranial nerve nuclei, and that they may also be 
the ghannel by which fibres get from a nucleus of one name 


, into a trunk of another. 


This fasciculus is completely destroyed for a short distance 
on the right side, and extensively 80 but to a less degree on 
the left; so that there is a well marked secondary degenera- 
tion on both sides. The degeneration is also above and 
below, and therefore this bundle conducts’ fibres towards 
and from the brain and in about equal numbers. (?) 


(1) Degeneration below the Lesion (spinewards). 


In figs. 12, 18, 14, and 15 the bundle on the right side is 
completely destroyed, its situation being marked in fig. 15 
by a collection of deeply staining masses of degenerated 
myeline (i5). 

In fig. 15 the bundle on the left side presents the familiar 
triangular shape. The loop of the seventh nerve (VIIa), 
in this and fig. 14, presents a numberof degenerated 
fibres grouped ventrally and dorsally. Their derivation 
from the posterior longitudinal bundle is suggested above. 

In fig. 16, lower down, and now below the level of the 
hemorrhage, the posterior longitudinal bundles (15) on either 
side appear to be taking a ventral course, so that they are 
now cut almost longitudinally. The lines of degenerated 
fibres seem -to pass into the interolivary layer or fillet (see 


* «also fig. 17), but that tract of fibres below the lesion may be 


said to be practically undegenerated. 

The sixth nucleus (VIn) presents a number of degenerated 
fibres, many apparently entering the nucleus from the grey 
matter of the floor of the ventricle dorsal to 1t. 

In fig. 18, at the level of the vagus (X) and hypo- 
glossal (XII) nuclei, the same mass of degenerated fibres. 
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(b).can be seen lying mesially to the twelfth roots and 
diverging with them in the direction of the olives. The 
twelfth nuclei show a considerable number of degenerated 
fibres, which as in the nuclei above may be derived from the | 
posterior longitudinal bundles. As in the case of the sixth 
nucleus also, fibres seem to be entering dorsally. 

At the level of the post-pyramidal decussation of the 
lemniscus (dim, fig. 19), which is natural and undegenertted, 
we still find between it and the twelfth roots the degenera- 
tion above described, but here it receives the name of the 
anterior ground bundle (ag). 

A little lower at the level of the decussation of the 
pyramids (D, fig. 20), at which level also the anterior horns 
of the upper cord are now visible, the degenerated fibres are 
leaving the central parts of the section to be disposed round 
the anterior horns and on the right side still further appear- 
ing in the lateral region to be, as in fig. 21, disposed round 
the lateral horn, or in other words, the nucleus’ of the 
spinal accessory. 

We are therefore justified in regarding the anterior 
ground bundle as consisting largely, if not entirely, of the 
lower descending fibres of the posterior longitudinal bundle, 
and as such may be the channel of communication between 
the spinal accessory nucleus and the higher motor cranial 
nerve nuclei. ` i 


e 


(2) Degeneration above the Lesion. 


On the right side the degeneration is very complete, less 
so on the left (figs. 10 and 9, lb). 

Tracing the bundles brainwards the first interesting 
connection is with the fourth nucleus (fig. 8, IVan), which 


at this level is practically blended with the posterior’ * , 


longitudinal bundle. Its cells are natural, but the nucleus 
is pervaded with degenerated fibres, no doubt derived from 
the posterior longitudinal bundle; in fact, there can be said 
to be very few normal fibres. "The issuing trunk (IV, fig. 8) 
naturally consists largely of normal fibres, but among them 
appear also several degenerated fibres, apparently passing 
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away into the trunk without having entered into connecfion 
with cells. We infer from this that, as is the case’ with 
the motor nuclei hitherto considered, the fourth nucleus 
receives many fibres from the posterior longitudinal bundles, 
‘and that a few of these fibres do not end in the nucleus, 
but pass straight on into the trunk. May these serve as a 
connecting link between movements of the superior oblique 
and external rectus of the same side ? 

What has been said of the fourth may be equally said 
of the third nucleus, which is found to be full of degenerated 
fibres running in every direction. But more than this, we 
have here an obvious and complete decussation of fibres 
(fig. 7, 6 and 5, III). Among the roots of the third nerves 
we find a fair number of degenerated fibres (fig. 6), more on 
the left than the right side. It is tempting to suppose that 
these are the crossed fibres originating in the sixth nucleus 

. and innervating the opposite internal rectus, for the purpose 
of conjugate side movements of the eyes, a connection long 
supposed to exist on clinical grounds. 

The crossing of the fibres from one nucleus to the other 
can be seen to as far as the third nucleus extends (fig. 5). 
Above this level there still remains a group of degenerated 
fibres on the mesial side of each red nucleus (rn) (figs. 4 and 
3, ib). These fibres, however, are now taking a direction 
which causes them to be cut obliquely as if they were 
passing in s ventral direction. _ Moreover, there now 
appears a small bundle of the same fibres (?) in the region 
of the pillar of the fornix (figs. 4 and 3, fd). The destina- 
tion of these must be conjectural, possibly it may be the 
corpus mammillare. The fibres of the so-called red nucleus 
at this level are taking also an oblique course, apparently 
passing in æ lateral direction dorsal to the corpus subthal- 


. ° wmicurh (esm), and among them are many degenerated 


fibres, .possibly derived from the posterior longitudinal 
bundle. The ultimate destination of many of the fibres 
may also be the optic thalamus (fig. 3, ot). 

So that, to sum up, the posterior longitudinal fibres above 


! Hughes Bennett and Savill, “Case of permanent conjugate deviation 
. . lesions limited to sixth nucleus, etc.” Bran, vol, xv., p. 102. 
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the, third nucleus seem to send fibres ventrally? to end 
in the corpus mammillare, laterally with the. general trend | 
of the red nucleus fibres, and dorsally to the optic thalamus. 


Secondary Degeneration Posterior to the Lesion (Spine- 
wards) of other Fibres. 


(1) In the floor of the fourth ventricle there lie normally 
numbers of fine medullated fibres, which are specially 
abundant on the dorsal aspect of the various motor nuclei. 
These fibres, as above noted, are copiously degenerated 
below the lesion (see figs. 14-18, d). It is of course possible 
that they may constitute an independent commissural . 
system between the nuclei. But this is scarcely probable, 
and most likely these fibres belong to the posterior longi- 
tudinal bundle system. 

(2) There 18 an unmistakable degeneration of the fibres 
of the antero lateral region shown in figs.15-19, af. This" 
is the situation of the antero lateral ascending tract of 
Gowers. It was never supposed that this region contained 
only ascending fibres, but'that it resembled the “mixed 
zone" of the cord. These efferent fibres would seem to 
be conducted in the formatio reticularis as indicated in’ 
figs. 16 and 17, but their actual origin is not known. 

(3) A few fibres of the right pyramid are degenerated 
(figs. 12, 18, et seq., p) which can be traced even into the 
pyramidal decussation (D, fig. 20). Itis possible that these 
may be the remains of a considerable pressure lesion at the 
line of the original hemorrhage, for no definite solution of 
continuity of such fibres can be found in any of the sections. 
That such a pressure did exist is suggested by the transient 
hemiplegia noted. 


Secondary Degeneration of Cerebellar Fibres. 


The white matter of the flocculus on either side is 
extensively degenerated, and in this respect strongly con- 
trasts with that of the rest of the cerebellum (figs. 
18-16, F). We have been unable to satisfy ourselves as 
to the origin of the fibres constituting the “arbor vitse" 
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of the flocculus, but there is undoubtedly at the level of 
the maximum *lesion an extensive degeneration of “the 
transverse fibres of the formatio reticularis (figs. 11-15, tr), 
and jt is obvious that such fibres most probably go to the 
-cerebellum on both sides. They do not, however, appear 
in the middle peduncle as might be expected, and there- 
fore it is quite likely that they find their way into the 
floecylus. ' 


t 
Secondary Tgeueratan of the Lemniscus or Fillet. 


The guis of this bundle of fibres posterior to the lesion 
may be disposed of in very few words. 

' The interolivary layer, the post-pyramidal decussation 
or decussatio lemnisci, and the funiculi gracilis and cune- 
atas, from which the fillet is believed to arise, are all 

, practically free from degeneration. A few fibres in the 
interolivary layer are degenerated, but there 1s reason to 
believe that they belong to the posterior longitudinal bundles. 
The fillet, therefore, probably consists of afferent fibres 
only. 

Above the lesion we find that the degeneration of the 
fillet is complete on the right side, but comparatively slight 
on the left. 

In fig. 11 the main or mesial fillet is still quite replaced 
by h;morrhage on the right side. On the left side there 
is a scattered degeneration in the mesial fillet (dm), probably 
secondary to the encroachment of the hemorrhage over the 
middle line shown in fig. 12. On both sides can be seen a 
marked bundle of degenerated fibres (JZ) apparently proceed- 
ing towards and external to the brachium conjunctivum (be). 
This is the, lateral lemniscus, which anatomically may be 

+ regarded as a branch of the mesial, but the fibres of which 
^ apparently terminate in the corpus quadrigeminum. 

In fig. 10 the hremorrhage is shrinking to the limits of 
the right mesial lemniscus. The lateral lemniscus is a 
marked object in the section; a few degenerated fibres 
apparently belonging to it seem to cross to the opposite 
side by way of the lingula (lg). 


> 
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At the level of the posterior corpus quadrigeminum 
(fig? 9, cq) the fibres of the lateral lemniscus appear 
to’ enter and lose themselves in the corpus quadrige- 
minum. The mesial lemniscus is totally degenerated on 
the right side, and still contains a small mass of hemor- 
rhage, much less so on the left. Above the lesion (fig. 
7), at the junction of pons with crus cerebri, the same 
description applies. 

In fig. 6 at the level of the third nerve roots the ae 
lemniscus alters in the shape of its section, and the fibres 
apparently become more scattered and so occupy a larger 
area.: Moreover, the disposition of the fibres is such that 
there is tendency to half surround the red nucleus (rn). 
On the left side, which owing to lateral obliquity of section 
' js more anterior than the right, the fibres of the mesial 
lemniscus aré beginning to take on a lateral direction 
between the corpus geniculatum internum (eg) and the. 
substantia nigra (sn). 

This lateral direction of the fibres of the mesial lemniscus 
is still more marked in the section above (fig. 5). A few 
fibres seem to go to the corpus geniculatum, and the remains 
of the lateral lemniscus can be seen entering the corpus 
quadrigeminum. 

At the level of the posterior part of the optic thalamus 
(ot, fig. 4) the lemniscus fibres are cut longitudinally, in- 
dicating a general change in direction, and suggesting that 
the greater number of them stream away to the side, that 
is, away from the optic thalamus, between it and the corpus 
subthalamicum (csm), which here replaces the substantia 
nigra. This point is also well shown in fig. 3, in which the 
optic thalamus is well represented on the left side. Un- 
fortunately there was not enough of the brain saved to 
carry these observations higher or more laterally. «It is,+ ° 
therefore, possible that the fibres of the lemniscus pay all 
eventually find their way into the optic thalamus. There 
can be little doubt that a large number end there, but it is 
highly probable that many are taking the direction indicated 
in these diagrams to pursue an uninterrupted course to the 
cortex. : 


x” 


SECONDARY LESIONS OF LEMNISCUS 15 


REMARKS. 


Reconciliation of Symptoms with Pathological Findings. 


The left hemiplegia was no doubt due to pressure on the 
pyramidal fibres, for the actual damage to the tract is very 
slight. The hemianesthesia on the left side, might be 
expected from the very extensive lesion of the right fillet 
and surrounding structures, formatio reticularis, or tegment 
(figs. 11, 12 and 13) Mott! finds that complete hemi- 
anesthesia does not follow in monkeys after fairly complete 
degeneration of the lemniscus secondary to lesions of the 
nuclei funiculi gracilis and cuneatus, but he notes “ a distinct 
lowering of sensibility on the side of the lesion," and that 
the animal did not use the hand of that side with the same 
facility as on the other side. So that it would appear that 
the lemniscus is not the only path of sensory impressions to 

ethe brain. This point is confirmed by the experiments of 
Ferrier and Turner,? who regard the tegment as possibly 
the path of tactile and pain sensations. 

The anesthesia of the upper part of the right face with 
keratitis follows from the extensive destruction of the right 
fifth sensory nucleus. The loss of taste on the anterior part 
of the tongue suggests involvement of the sensory cells of 
the chorda tympani. 

The complete paralysis of the masticatory muscles on 
the right side might be expected from destruction of the 
motor nucleus of the fifth, and the consequent secondary 
degeneration of its root fibres. 

The connection between the symptoms and the condition 
of the sixth nuclei presents certain difficulties. The practi- 
cally. complete destruction of the mght sixth nucleus per- 
fectly explains the loss of power of conjugate deviation to 


* the right. But the patient is noted to have had equally 


complete conjugate paralysis of movement to the left, while 
the left sixth nucleus is uninjured. The posterior longitu- 


! Mott, “ Experimental Enquiry upon the Afferent Tracts of the Oentrel 
Nervous System." Brazy, vol. xvii., 1895. 

2 Ferrer and Turner, “ Cerebro-Cortical Afferent and Efferent Tracts,” 
Phil. T5 ans., 1897, not published at the time of writing this article. 
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dinal bundle on the left side is considerably degenerated, but 
not'sQ much so as on the right, therefore we may assume 
that the communication between the left sixth nucleus and 
the right third nerve, or innervation of the right mternal 
rectus, may have been interrupted, but there is still the 
uninjured sixth nucleus, so that movement of the left eye 
outwards might have been expected to be unaffected. This 
was not 80, and the facts suggest that conjugate deviation, , 
‘being a voluntary act, the path connecting the nucleus with 
the higher centres may be the posterior longitudinal bundle,: 
and that even with a sound sixth nucleus interruption of 
these fibres may result in such a paralysis. So that it may 
be regarded as possible that a lesion involving division of the 
posterior longitudinal bundle on both sides would result in 
paralysis of conjugate deviation on both sides, even though 
the sixth nuclei were unaffected. 

It is generally believed that the sixth nucleus influences 
the opposite internal rectus indirectly through the cells of the 
third nucleus.’ The present case, however, shows the exist- 
ence of a certain number of degenerated fibres in the 
actual roots of the third nerves, which must have been 
derived from the posterior longitudinal bundles. The dis- 
covery of similar degenerated fibres in the fourth nucleus 
and nerve suggests some association in action between the 
internal and external recti and the superior oblique. 

The situation of the lesion is such that the seventh nerve 
is destroyed at its loop, that is a point at which it would 
receive the fibres from the third nucleus to innervate the 
oculo-facial group,’ and also those supposed to join it from 
a lower nucleus, ? the twelfth, to supply the lip muscles. 
As might be expected, the paralysis of the right face was 
fairly complete, resembling in fact an ordinary-facial para- 
. lysis. The nucleus seems to be intact, but its cells presente * " 
® large amount of deeply staining fatty granules, more so 
than on the left side—an example of the “réaction à 
distance" of Marinesco. 


! Gowers, '* Diseases of Nervous System,” 1898, second edition, p. 187. 


? Tooth and Turner, op, cit, p. 490, confirming a former observation 
by Mendel. 
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There are undoubted and numerous degenerated fibres 
in the left seventh trunk (fig. 14), which would lead ore to 
expect a certain amount of paresis of the left face. Nothing, 
however, was noticed wrong with the left facial muscles, 
but slight weakness of them would have been hard to make 
out, because the paralysis on the right side would deprive 
the observer of his standard of comparison. 

- The eighth nerves and nuclei were unaffected on either 
side. The double degeneration of the white matter of the 
flocculi does not appear to have given rise to any symptoms. 

A deviation of the tongue to the right, i.e., away from 
the paralysed side, was noted, but passed off ten days before 
death. This may have been also a pressure symptom only, 
the twelfth nuclei and pyramidal tracts (except for a very 
few fibres above mentioned) being practically natural. 


SUMMARY. 


The following conclusions seem to be warranted on 
consideration of the foregoing observations. 


1. Lemniscus. 


(a) Constitution.—Consists of fibres which ascend only, 
the lowest origin being the nucleus cuneatus and n. gracilis.’ 
The lemniscus rapidly increases in size in its progress brain- 
wards, owing, no doubt, to & great accession of fibres from 
the sensory nuclei of the medulla. 

(b) Destination. — As the corpora quadrigemina are 
approached the lemniscus gives off a dorsal branch, the 
lateral lemniscus, which appears to end in the corpora 
quadrigemina. The main or mesial lemniscus proceeds 
brainwards towards the optic thalamus, and here again 


. „appears to divide into two bundles, one of which loses itself 


in the optic thalamus; the other mass of fibres appears to 
take a lateral direction dorsally situated to the corpus sub- 
thalamicum. These fibres may enter the optic thalamus 
higher up, or they may pursue an uninterrupted course to 
the cortex. 
! Mott, op. cit., p. 16. 
. VOL. XXI. 2 
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() Function.—Its course and mode of degeneration 
suggest, the transmission of afferent impulses? without 
doubt, but it can scarcely be the only path in the medulla 
and pons of afferent impressions. Its origin from the 
terminal nuclei of the two posterior columns of the cord 
suggest similar functions to those columns. 


2. Posterior Longitudinal Bundles. 


Consist of fibres which run to and from the brain in 
probably nearly equal proportions. 

(a) Déscending fibres appear to serve as a path of com- 
munication between the motor nuclei above and below the 
lesion. They can be traced to the anterior ground bundles 
of the lower medulla and upper cord, and in fact seem to 
be the main constituents of these bundles. The position of 
these fibres suggests a further connection between nuclei 
above and the anterior and lateral horns of the upper cord, e 
including therefore the nucleus of origin of another cranial 
nerve, the spinal accessory. A certain homology between 
the “mized zone" of the cord and the posterior longi- 
tudinal bundle seems probable. 

(b) Ascending fibres enter into close relations with the 
cells of other motor nuclei (fourth and third). Fibres can 
also be traced into the roots of the fourth nerve on the 
same side and into those of the third (? on thé opposite 
side). There is a free decussation across the middle line 
at the level of the third nucleus. Though most of the 
posterior longitudinal fibres seem to be absorbed in the 
third, yet a considerable number can be seen above it, and 
these probably enter into the optic thalamus. 


8. Flocculus of the Cerebellum. 


lis white matter consists largely of fibres derived from 
some higher level, probably the transverse fibres of the 
formatio reticularis. 


1 It must, however, be remembered that Kingdon and Russell describe a 
degeneration of the fillet apparently secondary to extensive cortical degenera- 
tion in children, Med. Ohi. Trans., vol. lxxx., 1897, p. 109. 
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DESORIPTION OF FIGURES. 


Fia.-1.— Hemorrhage viewed from above. OT, opticthalamus; PY, pons; 
Vs, sensory, Vm, motor nucleus of fifth; VI, sixth nucleus. 


Fia. 9 —Side view of hemorrhage. 


Fig. 8.—Seotion (laterally oblique so that left half is at a higher level 
than right) at about the most posterior part of optic thalamus (OT) and third 
ventricle ; bn, lemniscus; f, pillars of fornix; fd, a few degenerated fibres 
apparently belonging to the posterior longitudinal bundle (5) ; rn, red nucleus ; 
csm, cérpus subthalamioum with orus ventral to it, 


Fro. 4.—A little below the lest, c, crus cerebri. (Other letters as &bove.) 


Fra. 5.—At highest level of third nucleus on left side; cq, corpus quadri- 
geminum; cg, corpus geniculatum internum; cm, corpus mammillare; sn, 
substantia nigra. 

Fra. 6.—Through the roots of the third nerves. III, third nuclei repre- 
sented by little circles, the dots indicating degenerating fibres decussating ; 
i, lateral lemnisous. 


Fig. 7.—Through the lowest part of the third nuclei; bc, brachium con- 
junctivum. 

* Fre, 8.—Enlarged diagram of central grey tube at level of fourth nucleus 
(Vn) showing 16s close relation with posterior longitudinal bundle (Jb) with 
degenerating fibres in the issuing fourth nerve (IV); as, aqueduct of Sylvius; 
Vd, descending root of fifth. 


Fia. 9.—Through pons at level of the posterior corpora quadrigemina 
(cq). Hemorrhage on right side lying in totally degenerated lemniscus. Left 
lemniscus only slightly degenerated. 

Fra. 10.—Below the corpora quadrigemina. Lateral lemnisous totally 
degenerated on right side, less so on left side passing outside the brachium 
conjunctivam and apparently sending a few fibres across in the lingula (lg). 


Fria. 11.—At level of fifth nerves, Vs, sensory, and Vm, motor, about mid 
pons ; motor roots of fifth totally degenerated owing to destruction of nucleus 
lower down; le, locus cæruleus;'p, pyramidal tract; fr, transverse fibres of 
substantia reticularis extensively degenerated. The deeply shaded part of 
the hemorrhage represents a probably more recent effusion of blood. 


Fra 12.—A little below the last through the largest diameter of the 
hemorrhage. lbr, right posterior longitudinal bundle totally destroyed. Left 
considerably degenerated. 


Fra. 18.—At*the upper level of the ascending loop of the seventh. Va, 
* “ascending root” of fifth slightly degenerated in its ventral third; VI, right 
* - totally degenerated ; h, small hemorrhage; F, flocculus. 

Fra. 14.—At level of seventh and sixth nerves, totally degenerated on the 
right side. Slghtly also seventh derived probably from posterior longitudinal 
bundle, and from degenerated fibres which lie In the grey matter dorsal to it 
(d). h, small hemorrhages; VIIa, nucleus of seventh ; p, pyramid with a few 
degenerated fibres in it. i 


Fra. 15.—At level of upper end of olive. 
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Fira. 16.—Below hmmorrhage at level of lower part of sixth nuolei (FIn). 
Posterior longitudinal bundle fibres taking a vertical direqfion; at, a degene- 
ration of descending fibres in the entero-lateral traot. 


Fig. 17.—At level of ninth nerve. VIIIn, eighth nucleus; VIIIa, ascend- 
ing root of eighth; nfi, nucleus funiculi teretis; cr, corpus restiforme; na, 
nucleus ambiguus. 


Fra. 18.—At level of upper part of twelfth nucleus (XIIn) and nerves, 
posterior longitudinal bundles lying inside the twelfth roots. qo, nucleus 
caudatus ; ni, nucleus lateralis; IXa, ascending root of ninth. 


Fra. 19.—Lower part of twelfth nucleus. Posterior longitudinal Bundle 
continued as anterior ground bundle (ag); dim, decussation of lemniscus 
undegenerated. 


Fia. 20.—At deoussation of pyramids, D, degenerated fibres of anterior 
ground bundles spreading round the anterior horns into the anterior root 
zones. Degeneration also of ascending root of fifth (Va), as before. 


Fig. 21,—About level of first cervical. Anterior ground bundles still 
contain many degenerated fibres. ' 


A STUDY OF THE LESIONS IN A CASE OF 
TRAUMA OF THE CERVICAL REGION OF 
THE SPINAL CORD SIMULATING SYRINGO- 
MYELIA. 


BY JAMES HENDRIE LLOYD, A.M., M.D. 
Neurologist to the Philadelphia Hospital, Philadelphia. 


In 1894 I published a report of two cases of traumatic 
affections of the cervical region of the spinal cord simulating 
syringomyelia. In both of these cases there had been 
severe injury, involving a fracture of the spine in the 
cervical region, and evidently a wound to the spinal cord. 
Both patients had survived for along term of years after 
“the original accidents, and both presented to a marked 
degree the clinical aspects of syringomyelia. Thus there 
was progressive muscular atrophy in the shoulders, arms 
and hands ; spastic paraplegia with exaggerated knee jerks, 
but without persisting paralysis of the bladder and rectum ; 
some trophic lesions, and, finally, the peculiar dissociation 
symptom, t.e., preservation of tactile sense with abolition of 
_sensibility to heat, cold and pain. These cases were re- 
garded at the time as instances possibly of pachymeningitis 
cervicalis hypertrophica, although I distinctly stated that I 
did not intend to commit myself positively to a statement 
that they were necessarily or even probably examples of an 
inflammatory process. They simply conformed to the 
clinical type of syringomyelia, and I was not satisfied in my 
mind that they were not degenerative or necrotic rather 
than ipflammatory. 

Since the report of these cases one of the patients has 
died, afd the autopsy and microscopic examinations are of 
such great interest that I desire to embody a report of them 
in another paper. The case has importance from two stand- 
points. First, with reference to*the etiology of syringo- 


! Journal of Mental and Nervous Drseases, June, 1894. 
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myslia. Second, with reference to the light which it 
throws upon sensory conduction in the spinal cord. These 
subjects will be discussed after a description of the case 
and the sections. 

In reporting the clinical history of the case here I shall ab- 
stract briefly the report in the former paper just referred to. 


Patrick C., aged 60 years, white, male, labourer, had received 
when 30 years of age an injury to the cervical and dorsal spine 
by being jammed between two canal boats ina canal lock. For 
treatment he said that he was kept strapped to a long dorsal 
splint or platform for five weeks. He must have made a good 
recovery, for in about three months he returned to work as a 
common labourer, and continued to do hard work up to the time 
when he received & second severe accident. This second accident 
happened about two years before his admission to the hospital, 
hence after an interval of nearly thirty years. He was in good 
' health at the time. While digging out a clay bank he was buried , 
under a landslide, where he remained about one half hour before 
he was rescued. He was unconscious for twenty-four hours. On 
recovering consciousness it was found that he hed paralysis in 
the left arm and leg. The face was not involved and there was 
no affection of speech. He remained in the hospital for six 
months. Contractures gradually began in the affected arm and 
leg. - 
His condition when first seen by me, three years alter the 
accident, was as follows: 

There was an angular deformity, involving the seventh cervical 
and first and second dorsal vertebrae, and there was a depression 
also in the region of the lumbar vertebra. The deformity caused 
the patient to carry his head in & set position, his chin almost 
resting on the thorax (fg. 1). The left arm and leg were para- 
lysed, and there was contracture of the arm and forearm. The 
shoulder muscles and muscles of the arm were paralysed and 
atrophied, and there were fibrillary contractions in them. Clonus 
was marked in the fingers, wrist, and ankle of both sid&s, and 
the phenomena of so-called spinal epilepsy were readily gbtained 
in the legs. This general leg clonus once started would continue 
almost indefinitely. 

The sensory symptoms were of great interest. The patient 
was unable to distinguish Heat from cold or to recognise either in 
the region marked on the chart. It is to be observed that this 
thermo-anesthesia was on the right side or the side opposite the 
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paralysis of motion (figs. 2 and 3). There was one area of anss- 
thesia on the right leg (fig. 4). There was also a form of hyper- 
zsthesia or rather paresthesia of the right or unparalysed side. 
Thus he experienced and complained much of a sensation of 
burning on this side, and wanted constantly to put cold water 
on it to allay the heat, but he found this remedy ineffectual. 





Fia 2. Fra. 8. 


Thormo-anesthesia indicated by cross-lines. Analgesia in the same 
areas, and alse in areas indicated by dotted shading. 


Finally, he was profoundly analgesic in the right arm, side and 
leg. The iris was not involved, nor was there any impairment 
of respiration or any interference with the innervation of the 
bladder. 


Commenting on this case in the former report I observed 
that its prominent feature was its hemiplegic type. This 
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was .so pronounced that the case closely resembled one of 
cerebral lesion. That it was not such, however, was clear 
from its history, as well as from the deformity of the spine, 
the absence of paralysis of the face or tongue, the sensory 
changes and the atrophy and fibrillation in the paralysed 
muscles. It is to be observed that it followed closely the 





Fic. 4, 
Tactile anresthesia, varied with delayed sensation. 


Brown-Sequard type, t.e., the paralysis of motion tvas on” 
one side and the sensory changes on the other. Its re- 
semblance to syringomyelia was borne out by the peculiar 
dissociation symptom and the muscular atrophy in the 
shoulder and arm. As to its hemiplegic type, it must be 
borne in mind that syringomyelia occasionally presents this 


STUDY OF THE LESIONS IN A CASE OF TRAUMA 25 


form. That it was the direct effect of accident was evident 
from the fact that it supervened immediately on the receipt 
of the injury from the clay bank, which had evidently re- 
sulted in a fracture of one or more of the vertebra of the 
lower cervical and upper dorsal spine. , It seems certain 
that the injury was the result of the second accident, be- 
cause the man had completely recovered from the effect of 
the ‘first accident thirty years before, so that he had been 
able to do hard work. 

The patient died about one year ago tioni some inter- 
current affection. Thus an interval of about five years had 
elapsed between the receipt of his second injury and his 
death. 

The findings at the autopsy were as follows : 

Before the spinal, canal was opened, a deformity of the 
3rd, 4th, and 5th cervical vertebrse was seen. The spinous 
processes of these vertebre were gone, and an osseous mass, 
resembling callus, was seen on either side of the spinal 
column. The cord was removed quite easily up to the 6th 
cervical vertebres, where the dura was adherent anteriorly 
to the body of the vertebra, but was free posteriorly. At 
the junction of the 4th and 5th cervical vertebre an angular 
deformity, projecting into the spinal canal, compressed the 
cord, which was here ribbon-like. The point of greatest 
compression was at this prominence. The bodies of the 
8rd and 4th cervical vertebre were flattened. Again, at the 
2nd and 8rd cervical vertebre there was an angular projec- 
tion, caused by a fracture and dislocation of these two 
vertebræ, with, however, no corresponding deformity in 
the spinal canal. On the body of the 7th cervical vertebra 
there was a sharp projecting point. It seemed to be an 
exostosis, but there was no other evidence of fracture in 
this region. The cord was much flattened antero- posteriorly 
at the exits of the 5th, 6th and 7th cervical roots. At and 
above the exit.of the 4th cervical roots the cord was little if 
any deformed. At the exit of the 8th cervical roots the 
cord began to assume a normal appearance, and nothing 
abnormal .was noted below this level., The dura at the 
8rd and 4th roots was fully twice as thick as normal at the 
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posterior part, but anteriorly it was norma]. There was 
no other distinct ‘evidence of meningitis, unless it was at 
the 5th, 6th and 7th posterior roots and on ‘the left side 
only, where the arachnoid was a little more adherent than 
is usually observed. There was a spiculum of bone attached 
exactly to the median and lateral parts of the dura at the 


exit of the 7th roots, and at this point there was a mass of , 


fibrous tissue possibly resulting from external pachythen- 
ingitis. -In the brain nothing abnormal was noted. 


MICROSCOPIO APPEARANCES. 


` Seventh Cervical Segment (fig. 5).—This. is the level 


of greatest destruction. ` The whole cord is flattened or ` 


ribbon-like at this point. The left half of the cord is ex- 


tensively injured. The area of greatest involvement includes - 


the left antero-lateral column (the pyramidal tract, cerebellar 
tract, and Gowers’ tract), the anterior and posterior horns, 


the anterior portion of the posterior columns, and the gray’ 


and the white commissures. The lesion extends across to 
the right side of the cord along the commissure, but in its, 
greatest intensity stops before reaching the horns of the 
right side. The right half of the cord, however, shows 
"some diffused degeneration of slight degree in the antero- 
lateral column, and the anterior and posterior horns are 
misshapen and slightly degenerated. It is interesting to 
note that the lesion occupies much the same ground as niost 


cases of syringomyelia, also that .the- “posterior columns are . 


affected chiefly i in their anterior part, t.e., contiguous to the 
gray commissure. The left half of the cord. in the lateral 
column is a mass of necrosed tissue, including ever Ing 
except the extreme anterior column and column of Tiirck, 
which are well preserved: The affected area of the posterior 
- columns at this level does not include Schultze’s comma 
zones. It is a somewhat irregular mass of degenerated 
tissue beginning at the gray commissure anteriorly and 
extending in & posterior direction so as to include not quite 
one-third of the columns. In a lateral direction it extends 
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irregnlarly as far as the posterior horns and is rather more 
extensive in the left posterior column than in the right. It 
has no definite outline, and cannot be said to be limited 
io any special group of fibres. It is, however, the starting 
place for &n ascending degeneration in the posterior columns 
which at higher levels assumes & peculiar branching or W 
form which will be referred to later.! It is thus seen that 
a large portion of the fibres in the posterior columns estape 
the lesion (and this doubtless accounts for the preservation 
of tactile sense). 

There is no cavity formation in any part of the cord at 
this level, nor is any cavity found at any other level of the 


cord. It is to be noted, however, that the position of the : 


lesion is practically identical with what is seen in many 
cases of syringomyelia. Thus there is a well marked 
degenerative zone about the central canal involving both 
the gray and the white commissures, which at this level are 
quite obliterated.’ The only degeneration in the posterior 
column is that which is contiguous to this central zone of 
necrosed tissue. This extensive degeneration of the central 
gray matter of the cord must have acted effectually as a 


bar to the transmission at this level of any impulses through ' 


them from one side to the other. Finally, the extensive 
necrotic area on the left side, involving both the posterior 
and anterior horn, the pyramidal tract, the direct cerebellar 
tract, and Gowers’ tract, acts almost though not quite as a 
hemisection of the cord. The only notable fibres to escape 
are those in the posterior columns and in the anterior 
columns and columns of Turck. ; 

Starting from this point we may first trace the ascend- 
ing degeneration through the higher levels of the cord and, 


! Bruce (“ On the Endogenous or Intrinsic Fibres in the Lumbe-Sacral 
Cord,” Brats, part Ixxix., 1897), iefers to the cornu-commissural tract in 
the lumbar region, described by Marie as being composed of endogenaus fibres. 
This tract lies in the anterior part of the posterior column in olose apposition 
to the posterior horn, commissure and septum. It does not degenerate in 
locomotor atama, or after injuries to the cauda equina, but degenerates after 
injuries to the posterior horns, which are supposed to contain its cells of 
origin. It also degenerates in s omyelia. This degeneration is said to be 
descending. It 1s almost this identical area that has degenerated in my case, 
only in this instance the tract is ın the cervioal region, and the degeneration 
appears to be upward. That these fibres are endogenous is highly probable. 
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second, the descending degeneration below the seat of the 
lesion. 

Sizth Cervical Segment.—At this level the left half of 
the cord is also much involved. The degenerated area 
involves the left pyramidal traet, cerebellar tract and Gowers’ 
tract, and the left posterior and anterior horn. The posterior 
columns are only involved in the region contiguous to the 
grey, commissure. Hepce most of the fibres of the posterior 
columns escape. The left column is rather more involved 
than the nght. It is to be noted that at this level both 
the grey and white commissures preserve their normal size, 
shape, and appearance. There is no dilatation or cavity 
formation. 

Fifth Cervical Segment.—The cord here is stil mis- 
shapen. The left lateral region is smaller and deeply 
degenerated.: The degeneration in the posterior columns 
still retains the general outline that was seen at the lower 
level. The anterior horns are normal in shape and size, 
but possibly have fewer multipolar cells than normal. The 
right pyramidal tract and direct cerebellar tract are the seat 
of a very slight diffuse degeneration. This is seen especially 
in the pyramidal tract. 

Third Cervical Segment.—The posterior columns still 
present some areas of ascending degeneration. These areas 
have now taken a more definite shape. They are branching 
streaks of degeneration passing outward or backward from 
the region of the gray commissure. The great mass of 
fibres, however, in the posterior columns are normal. On 
the left side the cord is still slightly deformed, and here the 
cerebellar tract and Gowers’ tract are deeply degenerated 
and the crossed ‘pyramidal tract is also the seat of diffuse 
degeneration. (Ascending degeneration of the pyramidal 
tract)» The central region of the cord (posterior gray and 
anterior white commissure) is normal. The anterior horns 
appear at this: level to have some degenerated multipolar 
cells. The right horn especially is smaller than the left, 
and has not many large cells. 

Upper Cervical Cord—The same general appearances 
are seen as in the third cervical segment, except that the 
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anterior horns at this level are normal and (onum many 
largé multipolar cells. . 

Decussation of the Pyramids.—At this level the posterior 
columns show very plainly two well defined areas of degenera- 
tion forming lines or streaks extending first from near the 
grey commissure in & posterior direction through Burdach’s 
column, and second from a point in Goll’s column at the 


E posterior longitudinal fissure backward and outward , not 


extending to the border of the cord. Neither of these zones 
occupies exactly the region of Schultze’s comma zone. Itis ` 
thus seen, as gaid already, that the posteriof columns are 
not degenerated in their entirety, but that the vast mass. 
of their fibres escape. ,It is difficult to account. for these ' 
peculiarly shaped areas of degeneration in. the posteriot - 
columns. They maintain the samé shape through several: 
segments of the cord above the level of injury. The ques- 
tion may be raised whether these areas of degeneration are . 
caused by the arrangement of the fibres coming in at the - 
point of injury, passing gradually inward toward Goll’s 
- column as they ascend. It is possible, however, that they 
are endogenous fibres, originating in the gray matter at the 
seat of injury. The cerebellar tract and Gowers’ tract are 
deeply degenerated on the left side. 

Medulla Oblongata, Decussation of the Lemniscus. —At 
this point the direct cerebellar tract and- Gowers’ tract are 
still deeply degenerated: on the left side. On the right side 
. they: are normal. The ‘antero-lateral ground bundles are 
normal. The nucleus gracilis and nucleus cuniati as com- 
pared with sections of normal cords are normal. The 
posterior columns at this level do not appear degenerated, ' 
certainly Burdach’s ‘column is not’: Goll’s columns - show 
deeply stained (non-degenerated) rim of medullated fibres 
around the nuclei gracilis. (This has been carefully com- 
pared with selections from & normal medulla with the result 
that there. may be slight evidence of degeneration in "Goll's ' 
columns; if so, this ‘probably represents, the group'of . 
degenerated fibres running upward through the posterior - 
columns as observed at lower levels. At this level some of . 
these fibres have probably already terminated in the nuclei 
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gracilis and cuniati. It is thus of interest to note that at 
this the highest level of the posterior columns their breat 
mass of fibres is not degenerated. There is no evidence 
of ascending degeneration of the pyramidal tract beyond 
one or two segments above the seat of injury. This is in 
marked contrast with what I found in a case of syringo- 
myelia formerly reported, in which there was deep ascend- 
ing degeneration of one of the pyramidal tracts extending 
through and above the decussation of the pyramids. 


Descending Degeneration. 

Highth Cervical Segment (fg. 6).—This is just below 
the seat of injury. The cord is slightly contracted in form 
on the left side. In the posterior columns Schultze’s comma 
zones are plainly degenerated (descending degeneration). 
There is also slight diffuse degeneration in the posterior 
columns which extends only a short distance downward. 
* This is probably caused by the degeneration of the descend- 
ing branches of the exogenous fibres. Itis rather too plainly 
marked in the illustration. The left lateral pyramidal tract 
is deeply degenerated, the right only slightly so. The 
anterior horns contain many multipolar cells some of which 
are possibly somewhat degenerated. The direct cerebellar 
tract and Gowers’ tract are normal on both sides. 

First Dorsal Segment.—The crossed pyramidal tract on 
the left side is deeply degenerated. This tract on the right 
side is only slightly degenerated. In the posterior columns 
Schultze’s comma zones are still degenerated. There is 
also some diffuse degeneration in these columns already 
referred to (descending branches of exogenous fibres). The 
anterior horns contain normal multipolar cells. 

Second Dorsal Segment. — Deep .degeneration of the 
left lateral pyramidal tract. The shght degeneration in the 
posterior columns is not so marked as in the preceding 
section” Schultze’s comma zones are not so distinct. 
Horns normal. From this level downward the cord presents 
simply deep degeneration in the left lateral pyramidal tract. 
The posterior columns soon become normal in their entire 


extent. 
1 University Medical Magazine, March, 1893. 
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COMMENTS. ë à 


With reference to the etiology of syringomyelia this 
case may possibly have some significance. It is true that 
no cavity had formed in this cord, and the case therefore 
was not one of true syringomyelia. The seat of the lesion, 
however, especially about the central canal and in the central 
gréy-matter, was practically identical with that of many 
cases of syringomyelia. So true is this that in looking at 
these sections the observer feels that he is studying a lesion 
which only required to advance a step further to become 
truly a case of cavity in the cord.. It would seem that it 
must have been comparatively easy for this necrotic tissue 
to have broken down still further and to have been absorbed, 
thus leaving a cavity of irregular extent and outline in the 
central region of the cord. If this had occurred in the 

.present case the cavity would have occupied especially the 
region of the grey commissure extending into the posterior 
column of the left side, and possibly including the lateral 
column also. For some reason cavities in the cord, as we 
know, form most readily in this very region of the grey 
commissure. The causation of them in most cases is 
obscure, but the possibility of their being caused by trauma 
has long been recognised. The interesting question arises, 
‘therefore, in this case, whether we are not looking at the 
result of a trauma which has produced an area of necrosed 
tissue in this usual place without having advanced to the 
final step of cavity formation. While this question is some- 
what speculative the appearances in this cord are highly 
suggestive of such a state. Cases are not wanting which 
show the action of trauma in causing cavities in the central 
grey matter of the spinal cord. Silcock! reported a case 

* of fra¢ture of the fifth cervical vertebra, with injury to 
the spigal cord, in à man who had dived into shallow water. 
In this case the patient lived for some months. At the 
autopsy a cavity was found lying immediately inside and 
parallel to the right posterior horn. There was also much 


! Trans. Path. Soc. Lon., vol, xxxix., 1888, p. 18. 
VOL. XXI. 3 
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general sclerosis and disorganisation. Among others who 
. havé observed trauma as a cause of syringomyelia are 
Harckin, Striimpell, and Oppenheim, quoted by Bruhl.' 
They have especially noted falls from high places. ` 

' According to Hinsdale? the syndrome of syringomyelia 
i8 likely to occur suddenly in traumatic cases, and we may 
then suspect the existence of hematomyelia as a starting 
point for the cavity formation. Hemorrhages of the spinal 
cord, as is well known, affect chiefly thé central grey matter. 
According to this same author, Minor observed the symptoms ' 
of syringomyelia in organic lesions of the spinal cord, 


resulting from trauma. While it is true that hematomyelia 


may be thé starting point for cavity formation in the cord in 


most cases due to trauma it does: not follow that this con- `: 
dition must be the only one. It is supposable at least that . 


necrosis and softening might occur without hemorrhage and - 
eventually produce a cavity. In the present case there is no . 


' evidence of a hemorrhagic cyst in the cord. All that can be^ 
Ul said i is that a necrotic area has been produced in the TUE. 


. most. favourable for the production of a cavity, and that, 
clinically, the case had close resemblance to one of syringo- 
myelia. Other cases might be quoted from the extensive. 
literature of this subject. 

The question c of sensory conduction in, the spinal cord i is 
still one of some obscurity. So far as one pathological. case, 
can throw light upon this subject some inferences may pos- 
sibly be drawn from the case under consideration. In the first: 
place is to be noted that tactile sensibility was not involved, 
except in a limited area on the right lower extremity.. Why 
this comparatively limited and isolated area was involved 
does not appear plain from the microscopic appearances. 
It is to be observed, however, that this tactile anmsthesia 
preserved the shape and extent of the ordinary segmental 
ansmsthesia so commonly seen in hysteria. Thus it involved 
the whole of the foot and leg as high as the knee where it 

1e Contribution a l'étode de la 8 omyélie,” Brühl, Paria, 1890. 


2 *Syringómyelim," Alvarenga e Essay, College of Physicians of 
Philadelphia, 1897. 


? For an extensive bibliography, including more than’ five hundred 


ree Hinsdale's Prize Essay, Msn quoted, may be consulted. 
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was sharply limited by a line drawn horizontal to the long 
diameter of the limb. In short, it had the appearance of 
a stocking, or, as when seen in the arm, of a gauntlet. This 
segmental anesthesia, not following the distribution of any 
particular nerve, is hard to explain by an organic lesion. In 
considering its significance in this case I have been strongly 
inchned to regard it as an hysterical phenomenon. The 
patient had some of the mental characteristics of hysteria, 
and it may well be that this was one of the hysterical 
stigmata that not uncommonly complicate the picture of 
organic nervous disease. That it was not due to organic 
changes in the posterior columns of the cord is rendered 
probable by the fact that the columns of Goll at and above 
the seat. of lesion were not seriously involved. Moreover, 
although slightly implicated, they were equally so on both 
sides. We know that the sensory fibres from the lower 
-limbs pass upward through the cervical region exclusively 
in these columns of Goll. Therefore this case presents no 
reason why total tactile anesthesia of this peculiar segmental 
type should be found in only one leg. In the second place, 
this patient had the peculiar disassociation symptoms of 
syringomyelia involving the whole right half of the body. 
The thermo anesthesia was not so extensive as the analgesia, 
since the former involved only the lower limbs and a limited 
region on the thorax. Finally it is to be observed that this 
hemianesthesia to pain and temperature was on the side 
opposite to the main lesion in the cord and to the motor 
paralysis.- Hence in a sense it presents the appearance— 
without tactile anesthesia, however—of a Brown-Sequard 
paralysis of the spinal cord. 

It seems that it is not difficult in the present case to 
explain the sensory phenomena by the lesions found under 
the microscope. In the first place, the preservation of 
tactile sense is perfectly explained by the fact that the 
posterior columns of the cord were not seriously involved. 
The parts of these columns most involved were contiguous 
to the posterior grey commissure, & region in which the 
endogenous fibres especially of the posterior columns run. 
The fibres passing in by the posterior roots (exogenous 
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fibres) pass up the posterior columns, gradually seeking and 
entering the columns of Goll. As already said, the columns 
of Goll are not deeply degenerated at the level of the lesion 
nor above the level of the lesion. According to Van Ge- 
huchten the probabilities are that these long fibres of the 
posterior columns, .¢., the exogenous fibres, passing in by the 
posterior roots, serve for the conduction of tactile sensibility. 
That is the lesson taught by syringomyelia and also by the 
present case. These fibres pass up directly into the nuclei 
graciles and cuniati in the lower part of, the medulla ob- 
longata. Here their arborisations are distributed to the 
neurons of a second order. The microscope in this case does 
not indicate any marked degeneration of these fibres at or 
about their point of entrance into these nuclei. 

With reference to the thermo anesthesia and analgesia 
in this case, I may say that they seem to point unerringly 
to the conclusion of Van Gehuchten, who says that in all 
probability pain sense and thermic sense are transmitted 
through the grey matter by way of cells whose axis cylinders 
become the fibres which constitute especially the tract of 
Gowers. These fibres according to the same authority are 
crossed. In the present case Gowers’ tract as well as the 
direct cerebellar tract was deeply degenerated on thé left 
side from the seat of lesion all the way up. On the right 
side there was very slight evidence of degeneration in these 
two tracts. This would put the case in perfect harmony 
with the anatomical demonstrations of Van Gehuchten. 
The tract of Gowers on the left side above the lesion being 
degenerated and this tract being composed of axis cylinders 
arising from cells located in all the segments of the grey 
matter of the opposite side, it follows of course that the 
thermo anesthesia and analgesia would be upon' the opposite 
or right side. This was so in this case. The motor symp- 
toms, t.e., spastic paralysis of the arm and leg with muscular 
atrophy of the shoulder and upper extremity, were most 
` marked in this case, as always, upon the side of the lesion, 
i.e., the left side. If this view is found to be confirmed 
by other cases we must-accept a modified view of Brown- 
Sequard’s paralysis of the spinal cord. Instead of this 


° 
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paralysis being characterised by an hemianssthesia on one 
side and a hemiplegia on the other we shall have the syn- 
drome constituted as follows :—The motor paralysis and the 
tactile anssthesia would be on the side of the lesion, while 
the anwsthesia to pain and temperature would be on the side 
opposite the lesion. Of course, as in all pathological cases, 
the present case is open to the objection that the lesion is 
nót sharply defined nor limited strictly to the one side. Yet 
in looking without prejudice at the sections it must be 
acknowledged that the lesion 1s confined very largely to the 
left side. 

It is but fair to say that all anatomists and physiologists 
do not as yet agree with Van Gehuchten that the tract of 
Gowers 18 composed of crossed fibres, or that it is neces- 
sarily the pathway for the pain and temperature sense. 
Yet the present case points strongly to some such con- 
clusion. 

According to Gotch! the degenerative changes which 
follow section of a posterior root are always limited to 
the side of the lesion and affect only the fibres of ‘the pos- 
terior column. This degeneration ceases at the medulla 
oblongata in the grey matter of the gracile and cuneate 
nuclei. As the fibres entering the posterior roots divide 
dichotomously, one branch, already referred to, passing 
upward, and the other branch looping downward for a short 
distance to pass into the central grey matter, it follows that 
in a localised lesion of the posterior columns there might 
be found some slight descending degeneration in these 
columns for a short distance below the lesion. There is 
some evidence of this, but to a very limited extent down- 
ward, in this case. Gotch, however, contends that there is no 
evidence of-ascending degeneration on the opposite side of the 
cord either after a section of a posterior root or after a hemi- 
section, This, however, does not invalidate the claim made 
here, since the fibres in Gowers’ tract and the direct cere- 
bellar tract are endogenous fibres, t.e., take their origin in 


1 « Recent Research on the Spinal Cord,” by Franois Gotch, M.A., F.R.S., 
Iüverpool Medical Chs. Journ., xiii., 1898, p. 150. 
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cells located in the grey matter at the various levels of the 
cord itself. Impulses from painful and thermal impressions, 
according to this observer, radiate into the grey matter of 
the cord, and pass particularly into the lateral columns 
of the opposite side. This is perfectly in accord with our 
present case. Hence, to recapitulate briefly, it may be 
said that tactile impressions pass directly up the posterior 
columns by way of the exogenous fibres of the same.side, 
while painful and thermal impressions pass into the grey 
matter and through the cell bodies of a second order of 
neurons whose axis cylinders, in a large majority at least, 
pass across to the opposite side of the cord and up the lateral 
columns, especially in Gowers’ tract. This seems to be the 
teaching of the case here under review. 

In conclusion, I have to express my obligation to Dy. 
William G. Spiller for his skilful preparation of the sections 
in this case, and to Miss Anna G. Newbold, of Philadelphia,, 
for her very accurate drawings of the same. 


GENERAL PARALYSIS OF THE INSANE DURING 
ADOLESCENCE, WITH NOTES OF THREE 
CASES. 


BY PURVES STEWART, M.A., M.D.EDIN., M.R C P.LOND. 
Semor Resident Medical Officer, National Hospital, Queen Square, London ; 
late Assistant to the Professor of Medicine m the University of Edinburgh. 


THE occurrence of general paralysis of the insane in 
patients about the age of puberty is now an acknowledged 
fact. Although somewhat uncommon, it is becoming better 
recognised, and within the last fifteen years a number of 
cases have been placed on record, gathered chiefly from 
amongst asylum patients. The three following cases, how- 

.ever, may be of interest, inasmuch as they occurred in the 
course of ordinary neurological work, and were therefore 
studied from the point of view of the neurologist rather 
than that of the alienist. They also help to throw light 
upon the possible causal antecedents of the disease in 
patients of so young an age, and they exemplify well its 
peculiar symptomatology in such patients, whilst one of 
the cases also presents some interesting points in the study 
of epileptiform fits. 

For permission to publish my notes of these cases I am 
indebted to the courtesy of Dr. Hughlings Jackson, Dr. 
Ferrier, Dr. Beevor and Dr. James Taylor. 


Case I.—W. H., male, aged 1644 years, was admitted to the 
National Hospital, Queen Square, on October 1, 1897, under the 
care of Dr. Hughlings Jackson. He was said to be suffering 
from “ fts,” ° 

Family Hüstory.—None of patient’s relatives have ever 
suffered from any nervous or mentel disease. His father is alive 
and healthy; his mother died in childbirth at the age of 41. 
Patient is the second of fifteen children, of whom the first child 
was born dead and five others died at birth. The remaining 
members of the family, with the exception of the patient, are 
perfectly healthy, he being the only delicate member of the 
family. 
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Previous Health.—Although never robust, he has not suffered 
from any definite illnesses beyond the usual ailmehts of childhood. 
He never had any convulsions in infancy. There was no history 
of injury or accident of any sort. 

Present lliness.—Patient was formerly a very smart, intelli- 
gent boy and very good at his lessons, but about three years ago, 
when he was 18 years of age, gradual mental dulness came on. 
The first observed symptom of this was that, when he was sent 
out on errands, he used to return having completely forgotten 
several of his messages. He became gradually much duller 
mentally, quieter and less lively. 

About two years ago he had his first “fit.” On getting up 
one morning he complained of feeling sick and went back to bed, 
when he became unconscious, with pale face and twitching of all 
his limbs. This twitching is said to have lasted a couple of 
hours. During the fit he did not bite his tongue, nor were the 
sphincters affected. After the fit he seemed mentally more 
peculiar for some days, with hallucinations of vision in the form 
of moths, &c. These hallucinations passed away in a few days. + 

Since then he has had three more fits—four fits in all—at 
intervals of about six months, the last fit occurring six weeks 
before his admission. For a day or two before each fit he has 
usually been ‘quiet and moping." During the fits he has never 
bitten his tongue, nor-has he passed water. In two of the fits he 
has fallen down at the onset. After each fit for about ten days 
he has always been mentally peculiar, and his right arm is said 
to be weak—he “loses the use of it” for a day or two. 
Patient is naturally right-handed, but now his right hand is 
said to be much weaker than his left. 

Ever since the onset of the illness his father has noticed the 
patient’s gait to be somewhat staggering in character. The boy 
himself does not complain of giddiness, even when staggering. 

Condition on, Examination.—Patient is a pale-faced boy of fair 
muscular development, with sharply cut features. He has a 
vacant expression and his mouth hangs open. There are no 
signs of congenital syphilis in the teeth, eyes, face, or elgewhere. . 

There is considerable mental hebetude. He never volunteers 
any remark. He answers questions slowly and often ineorrectly, 
speaking in a slow monotonous voice with marked fibrillary 
trembling of lips, face and eyelids. His memory is very defective. 
Although usually in a quiet, dreamy mental condition, he has 
occasional noisy bursts of passion in which he obstinately refuses 
to comply with simple requests. 
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Smell, taste, and hearing are normal. The visual fields are 
not contracted, visual acuity is normal, and the optic disch are 
healthy. 

The pupils are widely dilated, the left more so than the 
right. They do not react to light, and there is very slight, if 
any, contraction during convergence. There is no squint, nor 
nystagmus. 

, The facial movements are normal save for the fibrillary 
tremor above noted. The palate rises normally on phonation. 
The tongue is protruded straight and is not atrophied, but it 
exhibits marked fibrillary tremors on both sides. 

There is no anssthesia anywhere on the face, trunk, or limbs 
to the lightest touches or pricks. All the movements of the 
upper limbs are performed, but in & languid manner, and the 
grasp of the right hand is slightly weaker than that of the left. 
In the lower limbs there is a similar languor in all movements, 
but no actual paralysis. Patient’s gait is somewhat ataxic; he 
walks on a broad base, stamping his heels. He does not sway or 
fall with feet together and eyes closed. The knee-jerks are brisk 
and equal. There is no ankle clonus. Supinator and triceps 
jerks are brisk, and there is marked jaw-jerk. 

The plantar, cremasteric and abdominal reflexes are normal 
and equal on both sides. The sphincters are normal, but owing 
to his mental dulness he does not always obey the calls of 
nature, frequently passing both urine and feeces as he walks about. 
He practises onanism with considerable frequency. The genital 
organs are much smaller than normal, and there is no pubic hair. 
The lungs, abdomen and urine are normal. There is a marked 
systolic murmur at the apex of the heart, conducted outwards to 
the left side. i 

The patient remained in the same dreamy mental condition 
for a month after his admission, with occasional attacks during 
which he was noisy and passionate. He never expressed exalted 
ideas of any sort. 

On November 9rd patient was seized with epileptiform convul- 
sions which came on during the night when he was asleep, and 
which lasted for nearly four hours without intermission. The fit 
commenced with a cry, and the twitching was observed to begin in 
the fingers of the right hand. Owing to the long duration of the fit 
T had an opportunity of studying its character with some minute- 
ness. The patient, who was completely unconscious, lay on his 
back, with rapid clonic spasms of all the muscles of the limbs, 
trunk and face, the right side being distinctly more severely 
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affected than the left. His face was natural in colour. The eyes 
were open but with occasional clonic spasms of the orbiculares 
palpebrarum. There was marked conjugate deviation of the 
eyes to the right side. The pupils were widely dilated, equal, and 
insensitive to light. The mouth was widely open. There were 
no twitchings of the jaw muscles, but the face twitched markedly, 
especially on the right side. The palate twitched markedly and 
symmetrically on the two sides. Laryngeal examination showed 
rapid alternate separation and approximation of the vocal cords, 
and also alternate narrowing and widening of the aryteno- 
epiglottidean folds. There was also distinct twitching of the 
tongue on both sides. All the muscles of the limbs and trunk 
on both sides twitched briskly and synchronously with the face 
and tongue muscles. There was marked twitching of all the 
muscles above and below the hyoid bone, and of both sterno- 
mastoids equally. The head was drawn backwards and the chin 
elevated. Respiration was noisy and rendered irregular by the 
clonic spasms of the respiratory muscles. There was occasional 
inspiratory stridor. There was no twitching of the anus. 

The clonic spasms of all these muscles were irregular in 
rhythm, the number of contractions counted in a minute being 
about 180. Patient's skin was warm and moist; the temperature 
98-2° F., pulse 156, and the respirations 36 per minute. Patient 
did not pass urine during the fit, nor did he bite his tongue, 
owing to the jaws being widely open all the time. 

During the fit the knee-jerks were elicited readily. 

Next day, November 4th, even after large doses of chloral and 
potassium bromide per rectum, although the general convulsions ' 
had ceased, twitching still persisted in the left side of the face 
and tongue and in the left hand; with fhis there were occasional 
spasms of tonic rigidity in the trunk and non-twitching limbs. 
Patient was still unconscious; the eyes were blood-shot and 
directed upwards and to the right side. The knee-jerks were 
present and equal, not exaggerated. There was no ankle clonus. 


! The vooal cords have not hitherto, I believe, been observed during an 
epileptic fit in the human subject. Analogous observations on the larynx 
have, however, been made by Risien R during absinthe convulsions in 
monkeys, and by Semon and Horsley in excitation of the cerebral cortex. 
u We have observed,” they aay, ‘ that in powerful or long-continued excitation 
of the laryngeal area, true epilepsy of the vocal cords supervenes, gradually 
spreading to the neighbouring muscles of the face, neok, head and upper 
lumbs. rom this we conclude that the epileptio ory is not, as has been so 
long believed, the result of & discharge primarily from the medulla oblongats, 
but rather represents & stage in the cortical excitement popularly termed an 
‘ epileptic fit.'" (Semon and Horsley, “ On the Relation of the Larynx tó the 
Motor Nervous System," Deutsche Medtcin. Wochenschr., 1890, No. 81, p. 10.) 
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November Tth.— Patient was somewhat brighter; semi- 
conscious, but did not speak; became able to swallow again. 
Occasional twitchings still occurred at intervals in the face alone, 
sometimes on one side, sometimes on the other. 

On November 8th patient again became more deeply coma- 
tose; twitching entirely ceased. The pupils were dilated and 
insensitive. Cheyne-Stokes respiration set in, and he died from 
respiratory failure, 

The post-mortem examination was made by Dr. Risien Russell, 
who made the following report :— 

Autopsy.—A post-mortem examination was made eighteen and 
a-half hours after death. The skull-cap was natural, as was the 
dura mater; no undue adhesions existed between these two 
structures, nor was the dura mater thickened or anywhere 
adherent to the pia-arachnoid. There was slight but distinct 
general thickening of the lepto-meninges over the convexity of 
both cerebral hemispheres, where they presented a milky, opaque 
appearance. So adherent were the meninges to the surface of 

- the convolutions in some parts that.it was impossible to remove 
them without tearing off the superficial layer of the cortex, while 
from other parts they were comparatively easily removed without 
any such damage to the underlying brain. There was a good deal 
of compensatory œdema of the lepto-meninges. The convolutions 
of both cerebral hemispheres were considerably atrophied, this 
was, however, not more pronounced in the frontal lobes than 
elsewhere; but possibly the shrinkage at the upper part of the 
central convolutions, more especially the ascending parietal, was 
a little more marked than in any other part. On palpation the 
cerebral substance gave rise to a greater sense of resistance than 
natural, and it was found to be unduly firm when sections were 
made into the hemisphere. On the whole, the grey and white 
matter appeared to be reduced in equal proportion, though in 
parts the atrophy of the former seemed the more pronounced. 

‘No macroscopic changes were detected in the centrum ovale, 
basal ganglia or internal capsule on either side. The lateral 

e ventricles were somewhat large in comparison to the size of the 
brain, but they contained clear fluid, and the ependyma showed 
no granular or other macroscopic change. 

Beyond thickening of the pia-arachnoid, chiefly over the upper 
surface of its middle lobe, the cerebellum presented no abnormal 
features, nor did examination of the pons and medulla reveal 
anything unusual. There was no obvious lesion of any of the 
cranial nerves. The lepto-meninges at the base were not speci- 
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ally thickened, and there was nothing in the appearances mei 
. with to.suggest that there had at any time been an acute basal 
meningitis. 

The spinal canal was natural, as were the meninges, but the 
spinal cord was unduly soft and bulged markedly on section 
—a condition evidently the result of post-mortem change. The 
thoracic and abdominal viscera were natural, ‘and no appear- 
ances were met with about the body, or in connection with any 
of the organs, which could be regarded as evidence of syphilis’ 

Microscopic Hxamimation.—The central nervous system was 
carefully preserved for subsequent microscopic examination, and 
portions were prepared and stained by various methods, inelud- 
ing those of Nissl, Marchi and Pal; in addition to which stains, 
such as aniline blue-black, hematoxylin and eosin, were em- 
ployed. Portions of cerebral cortex, from the frontal and central 
convolutions of each hemisphere, thus dealt with, revealed on 
microscopical examination considerable thickening of the lepto- 
meninges, with marked nuclear proliferation. Large bands of 
thickened pia extend deeply into the substance of the cortex at 
intervals, while in other parts the pia is separated from the 
surface of the brain, and no such thickened bands connect the 
two. There is marked sclerosis of the cerebral substance, with 
nuclear proliferation, and the walls of the vessels, both of the 
pia and in the brain, are greatly thickened. Profound degenera- 
tive changes of the neurons of the cortex exist; the cells are 
seen in all stages of atrophy, some almost beyond recognition, 
and there is obviously a great scarcity of them. All of the cells 
present are poorly supplied with chromatic material, and some 
of them, instead of being shrunken and atrophied, are obviously 
swollen, and in a stage of more recent degeneration. Similarly, 
degenerative changes are obvious in the axons, whose continua- 
tions can be traced, in many instances, as scattered, recently 
degenerated fibres, as they course through the corona radiata. 
No obvious degenerative or sclerotic changes are seen in the 
cerebellum, such as those that have just been described i in con- 
nection with the cerebrum. : 

The most pronounced change met with in the spinal cord 
is a sclerosis of the postero-internal columns, limited to the 
cervical region, symmetrical, and occupying chiefly about the 
dorsal two-thirds of these columns. A very narrow band of 
sclerosis, on each side of the postero-median septum, extends 
ventrally from the main area of sclerosis towards the posterior 
commissure, but otherwise the ventral part of the postero- 
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internal columns are free from sclerosis, as are the postero- 
external columns. There is distinct but much slighter thicketling 
of the neuroglia in the region of the transverse area of the cord 
occupied by the crossed pyramidal tracts, and, like the posterior 
column sclerosis, this change is limited to the cervical region 
of the cord. Apart from the affection of the posterior and 
lateral columns, no other areas of sclerosis exist in the cervical 
region, and the thoracic and lumbar regions appear to be quite 
free ftom sclerosis, even the parts affected in the cervical region 
escaping here. Throughout the whole length of: the cord, as 
revealed by sections taken at different levels, a few scattered, 
recently degenerated fibres are seen chiefly in the posterior 
columns, and still fewer in the lateral columns. In the lumbar 
cord, however, there is a considerable increase in the number of 
these fibres in the posterior columns, where they occupy almost 
exclusively the postero-external tract. Beyond pigmentation, 
and staining black in sections treated by the Marchi method, 
the cells throughout the spinal cord appear to be intact. 


Case II.—H. G., male, aged 153, years, was admitted to the 
National Hospital, Queen Square, on October 29, 1897, under 
the care of Dr. Beevor, complaining of trembling of the limbs. 

Family History.—Patient’s father, a mulatto from the West 
Indies, is alive and very alcoholic. His mother, a white woman, 
died at the age of 50 from phthisis. No relation, either on the 
father’s or the mother’s side, is known to have suffered from any 
nervous or mental disease. Patient is one of & family of six. 
The first child was born dead at full term, but ‘looked as if 
1t had been dead for some time before birth." The second 
pregnancy resulted in twins, both born dead, prematurely, at the 
seventh month. Then a girl was born alive, bub she soon 
developed ‘‘snuffies,” and at the age of four years developed 
right hemiplegia and fits, both of which still persist. She is now 
17 years of age, has a depressed nose, and there is a distinct 
history of her eyesight having been affected for some time when 
aged 8 years.. Patient was the next child. He was born appa- 
rently healthy, and never had any symptoms of congenital 
syphilis. One other child has since been born, but it died of 
whooping-cough at 9 months. 

Prevous Health.—THe has always been & strong, healthy 
child, exceptionally intelligent. At school he passed the seventh 
standard and carried off many prizes. He has never had any 
other illness whatever; no infantile convulsions. Three and a 
half years ago he was knocked down by a passing cart and 
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sustained a cut on his head. He was not unconscious at the time, 
and ‘the wound promptly healed. 

About three years ago his memory gradually began to fail. 
This was noticed first when he was sent out messages. He used 
to return having forgotten what he had been sent for. He also 
became much less bright at his lessons and ceased attending 
school. He was also noticed to '' tremble” in his face and limbs 
‘whenever he was spoken to. Since then he has also had 
numerous spontaneous “trembling” attacks, during which the 
mental confusion has been more marked. There is no history of 
convulsions or twitchings of any sort, His memory and intelli- 
gence have deteriorated soniewhat rapidly of late. 

Condition on Admission.—Patient is a black-haired little boy. 
His complexion is very sallow. His eyes are prominent, giving 
him & somewhat startled expression, and his lips are large and 


thick. His hard palate is broad and normally arched. The teeth ': 


are well shaped and planted somewhat widely apart in front. 
There are no signs of congenital syphilis observable in the eyes 
or elsewhere. There is a small scar about half an inch long over 
the left mastoid process, about three-quarters of an inch from its 
tip, and there is & small horizontal depression on the mastoid 
process at this level, the result of the accident above noted. He 
can name objects readily, he can read and write, but in answering 
questions he is slow and stupid. His articulation is somewhat 
slurring and indistinct, and during talking there is marked fibril- 
lary tremor in the muscles about the lips. He also licks his lips 
very frequently when talking, especially before beginning asen- 
tence, He has no delusions or hallucinations; he is good tem- 
pered; he never speaks unless he is spoken to; he reads comio 
papers, but is very slow in appreciating the jokes. When, how- 
ever, he does see & joke at last, he laughs loudly. He does not 
seem to care for play or amusement. His memory is very poor ; 
he forgets which is his bed in the ward and tries to get into other 
patients’ beds instead of his own. He has difficulty in repeating 
sentences read out to him, and tends to repeat only the concluding 
words of the last sentence read to him. When given a paragraph 
to copy out of & book he omits a number of words and mis- spells 
others. His hand-writing is tremulous. 

He can smell asafotida and peppermint normally in both 
nostrils, and he can taste sugar, salt, and quinine normally on 
both sides. A watch is heard at two inches distance in both 
ears. The fields of vision are normal on rough test; the optic 
dises and fundi are normal. 


GENERAL PARALYSIS OF THE INSANE 4T 


The pupils are dilated unequally, the right being much greater 
than the left. Both pupils are irregularly polygonal in outWne. 
Neither of them contract either on exposure to strong light or 
during convergence. The external ocular muscles are normal; 
there is no squint and no nystagmus. 

The facial movements, both upper and lower, are equal on 
both sides, but there is marked fibrillary tremor on voluntary 
movements, especially in the muscles about the lips and eyes. 
The'fibrillary tremor is most marked when he opens his mouth 
widely. The muscles of mastication and the soft palate are 
normal; the voice is very tremulous. There is & coarse antero- 
posterior tremor of ‘the tongue when it is protruded, not a true 
fibrillary tremor. 

There is no angsthesia anywhere to lightest touches or pea 
on the face, trunk, or limbs. 

All movements of the limbs can be exbeuted well. There i is 
no muscular weakness or atrophy. At rest there is no tremor, 
but on the slightest voluntary movement, as on holding his hand 
gut in front of him, or on touching the nose with either index 
finger, there is considerable fine tremor of the whole limb. 

The diaphragm and intercostals are normal, as also are the 
spinal and abdominal muscles. Patient’s gait is somewhat ataxic 
and reeling ; his back is slightly arched, and he stamps his heels 
in walking. He sways slightly on turning round rapidly, but 
can stand quite steadily with his eyes shut and feet together. 

The knee-jerks are practically absent. It is difficult to be 
sure of their existence owing to the rigidity with which patient 
holds his legs in any position in which they happen to be. 
Occasionally, however, when the limbs happen to be relaxed, a 
very faint flicker of the quadriceps can be seen on tapping the 
patellar tendon, but not sufficient to cause any movement of the 
knee. There is no ankle clonus. The supinator-jerks, on the 
other hand, are extremely brisk on both sides. There is no jaw- 
jerk. The plantar, cremasteric and abdominal reflexes are brisk. 
There is incontinence both of urine and of fæces, but this 
„appears to be ‘due to patient's mental dulness, and not to any 
sphinetef trouble. There is no onanism. 

The external genital organs are very small, almost infantile. 
There is no pubio hair. The testicles are extremely small; only 
the left testicle is in the scrotum, the right is felt in the inguinal 
canal. 

The heart, lungs, and abdominal viscera present no abnor- 
mality. The urine is normal. 
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On December 18th he developed scarlet fovet, and had to be 
sent! to a fever hospital. 


Oase IIT.—A. S., male, aged 17,5, years, was admitted to the 
National Hospital, Queen Square, on February 9, 1898, under 
the care of Dr. Ferrier. 

Family History.—Both parents are alive and said to be 
healthy. There is no history of nervous or mental disease in 
any relation. Patient is the eleventh of fifteen children, of whom 
seven, including the two oldest, were born prematurely and dead, 
except one which survived a month. Of the eight full-time 
children, one died at birth, one died within & week after birth; 
three are alive and have no history of symptoms of congenital 
syphilis, two are alive but have had signs of congenital syphilis 
(one of these, a sister aged 14 years, had interstitial keratitis when 
seen on February 13, 1898). Patient is the only other full-time 
child. He was born apparently healthy (“a beautiful child”) 
and was always very strong. He has had no illnesses whatever 
except measles. He is naturally of rather an irritable temper,. 
but was clever at his lessons, passing the seventh standard when ' 
18 years old. He never had any injury or accident of any sort. 

About three years ago, when 14 years of age, he gradually 
became stupid and forgetful. If sent out on a simple message 
he would, get confused and would return without having executed 
it. Then his actions became eccentric. On one occasion he 
took two caps from a draper's shop and brought them home 
with him; he also brought home an egg which he had appro- 
priated from another shop. Ten months ago he bought a new. 
knife and chopped up his watch with it, spoiling both knife and 
watch in the process. On another occasion he took off his 
trousers and in this state climbed on to the roof of the house. 
Within the last year he has become dirty in his habits, passing 
fæces in his clothes. Five months ago he was observed to walk , 
unsteadily, reeling about but never actually falling down. About 
two months ago he seemed unable to speak for about an hour 
and & halt—he “kept trying to talk, but could not utter any , 
words.” His articulation during the last two or three’ months 
has been noticed to be somewhat mumbling. He has never 
had any delusions or nalnelnaens at any time, and is said to 
sleep well. 

Condition on Sin: —Patient is a well-nourished, fair- 
haired lad, height 5 ft. 24 in. His expression is somewhat, 
fatuous and his intelligence distinctly below par. When asked 
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how many pennies there are in & shilling he replies promptly, 
: "Don't know amd don’t care!’ On being asked a second time 
he replies “ Twelve.” He appears disinclined to answer simple 
questions or to perform any desired act. He refuses to attempt 
to write, exclaiming loudly, “I can’t write, you write!" When 
asked £o spell his own name he says “Artur.” His voice is loud 
though rather tremulous, and his manner distinctly rude. His 
articulation is characteristic of general paralysis; it is slipshod, 
conBomants being frequently elided. During speech marked 
fibrillary tremors are visible round the lips; his tongue is also 
very tremulous. The hard palate is well formed and not unduly 
arched. 

He can smell asafcetida and peppermint in both nostrils. He 
tastes quinine promptly on both sides of his tongue, pronounces 
1t bitter, and spits vigorously on the bed. Sugar he tastes, but 
calls it salt. His mental condition prevents accurate comparison 
of taste on the two sides. Hearing appears normal in both ears. 
The visual fields seem normal on rough test ; the optic discs are 
normal. 

The left eye tends habitually to be in a position of slight 
external strabismus, but he can voluntarily bring the eyes parallel, 
and can execute all external oeular movements well. There is 
no nystagmus. The pupils are unequal (the right measuring 
4 mm., the left 3 mm.), not quite central. They do not contract 
during convergence, nor when strong light is focussed on them. 
The left palpebral fissure is slightly narrower than the right, but 
both upper eyelids can be voluntarily elevated to their full extent. 
The muscles of mastication appear normal. The facial move- 
ments, upper and lower, are executed equally on the two sides, 
but are accompanied by much fibrillary tremor on voluntary 
movement. The soft palate rises normally on phonation. The 
tongue is protruded straight, but exhibits coarse rapid antero- 
posterior tremor. 

There is no anmsthesia anywhere to lightest touches or pricks 
on face, trunk, or limbs. 

The grasp of both hands is rather languid, but whether this 
is due f want of will-power cannot be determined. He appears 
able to qaxecute all movements of the upper extremities, but all 
movements are accompanied by & fine rhythmic tremor. There 
is no tremor of the limbs at rest. There is no rigidity and no 
muscular atrophy. 

The abdominal muscles appear strong. He can raise himself 
in bed from the lying to the sitting posture without using his 
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hands. The spinal muscles are normal. Respiration is costo- 
abdominal in type, and normal. : 

All the movements of the lower limbs are executed normally 
as he lies in bed, but with the same fine rhythmic tremor as 
was observed in the upper limbs. His gait is feeble and un- 
steady, like that of an old man ; the feet are planted rather widely 
apart. There is no spasticity and no ataxy. He can stand with 
eyes shut and feet together. The knee-jerks are present and equal, 
rather subnormal. There is no ankle-clonus. The supinator 
jerks are brisk and equal. There is no jaw-jerk. The plantar 
and abdominal reflexes are brisk and equal; the cremasteric 
reflexes are absent. He occasionally passes urine and fæces in 
bed without calling attention to the fact, apparently from mental 
dulness. 

The spine and cranium are normal. There is no tenderness 
on percussion, and no spinal curvature. The heart, lungs, and 
abdomen present no abnormalities. The genital organs are 
small for his age. Pubic hair is scanty. There is no axillary 
hair. The urine has & specific gravity of 1012; it is acid in re-. 
action, contains no sugar, but has a distinct trace of albumin. 

No signs of congenital syphilis can be detected in teeth, eyes, 
or elsewhere, 

Patient’s constant noisiness and shouting day and night 
necessitated his being discharged a week after his admission. 
Sulphonal, bromide of potassium and paraldehyde all in turn 
failed to quiet him. 


Diagnosis.—The three cases described above were all 
undoubtedly examples of general paralysis. of the insane. 
The differential diagnosis, when the occurrence of the 
disease in young people was borne in mind, presented no 
difficulty. A few of the possible alternatives may, however, 
be mentioned. None of the cases resembled cretinism in 
any degree save in the dementia, whilst they could not 
be classed amongst cases of congenital amentia, since all * 
of the boys are known to have been possessed, preyious to 
their illness, of intelligence above the average. Onanism, 
it is true, was observed. in the first of the cases, but there 
is no evidence that it caused the dementia; moreover, the 
diagnosis of gross central disease in this case was confirmed 
at the autopsy. The condition of infantilism, a rather 
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superior type of myxcedematous idiocy, recognised originally 
by Lasegne, and of which Brissaud* has recently described 
a case, differs markedly from the condition in our patients, 


inasmuch as all of them actually retrogressed after attain- 


ing & degree of mental development, and were not simply 
permanently arrested in their growth, mental and physical. 
In addition, they showed the clinical peculiarities of speech 
atid articulation which are characteristic of general paralysis 


of the insane. 


It may be useful here to give a short summary of the 
symptomatology of general paralysis of the insane occur- 
ring in childhood and adolescence, more especially as the 
condition is very inadequately described, even in the most 
recent text books of nervous and mental disease. The 
following conclusions are derived from a study of the 
records of such cases as I have been able to gain access to 
The best bibliography of the 


.in contemporary literature. 
subject: is in an excellent monograph by Alzheimer," who 
gives a summary of nearly all of the cases recorded up to 


1895, together with three of his own (forty-one cases in all). 
Since Alzheimer’s paper, fresh cases have been recorded by 


other observers (vide Bibliographical List). 


In all I have 


been able to collect records of fifty cases, exclusive of my 
own three cases above described. 
The age of onset varies from the ninth year upwards. 


Out of 49 osses in which the age of onset has been recorded— 
4 cases commenced between 9 and 10 years of age 
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The commonest age of onset, however, is from the 
thirteenth to the sixteenth year, roughly speaking, about 


11 
12 


18: 


14 
16 
16 
18 
19 
20 
22 


* Brissaud, “ Leçons sur les Maladies nerveuses,” 1893. 
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the age of puberty. After the sixteenth year is past, the 
number of fresh cases becomes relatively much smaller as 
we approach adult life, amounting to only 25 per cent. of 
all cases occurring before the age of twenty-one. It would 
seem, therefore, that the age of puberty is a specially critical 
period in children of syphilitic taint. 

Both sexes are affected, apparently with almost equal 
frequency (twenty-five males to twenty-eight females). 
Wiglesworth,” who recorded five cases, all of them in 
girls, was of the opinion that the female sex is specially 
liable to this form of brain disease. The comparison of a 
large number of cases shows, however, that his statement 
18 only partially true, since both boys and girls appear 
equally liable. But this is in marked contrast to the 
overwhelming preponderance with which the male sex 
is attacked in later life. 

The relation of the diséase to syphilis has — well 
established, and in the great majority of cases a family 
history has been elicited pointing to inherited syphilis :—in 
thirty-six out of forty cases in which a family history was 
obtainable, making a proportion of 90 per cent. in which a 
hereditary taint was actually ascertained. These figures 
probably under-estimate the real frequency of syphilis in 
one or other of the parents of the patient. It is, how- 
ever, noteworthy that objective evidences of congenital 
syphilis in the patient’s teeth, eyes, bones and elsewhere 
are conspicuous by their rarity, the syphilitic poison in 
such patients seeming to expend itself chiefly on the central 
nervous system. Indeed, we sometimes find (as in Cases II. 
and IIL. of my own) that whilst the patient himself shows 
none of the ordinary stigmata of syphilis, his brothers and 
sisters may exhibit congenital syphilitic lesions of the most 
marked kind, although they escape the brain disease from 
which the patient suffers 

Acquired syphilis is a very exceptional antecedent, but 
it has been recorded in at least three cases. In two of 
these, recorded by Sommer! and Rey? respectively, the 
children were infected by a syphilitic wet-nurse, whilst in 
the third, recorded by Hüfler,5 the patient, when a little 
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girl of five years, was infected by & kiss on the lip., (The 
symptoms of general paralysis in this case did not appear 
.until the age of twenty.) 

‘In a small number of cases there is a history of some 
fall or head-injury having preceded the onset of the disease 
(as in Case IL. of my own), but it is doubtful whether such 
traumatisins have any influence beyond, perhaps, precipi- 
tating the onset of the malady in a patient already congeni- 
tally syphilitic. In other cases, again, a fall on the head 
has probably been merely an incident in one of the fits 
which sometimes usher in the disease, and frequently 
occur during its course. 

The Symptoms of the disease may be classified mto 
mental and physical. 

Mental symptoms:—These typically consist in simple, 
progressive dementia in a child whose intelligence pre- 
viously had been normal, or sometimes even above the 
uverage. The child becomes gradually dull, forgetful and 
apathetic, sometimes stuporose, but may have occasional 
bursts of passion. Grandiose ideas are, as a rule, con- 
spicudus by their absence, therem contrasting markedly 
with the classical form of the disease in adults. Mild 
delusions and hallucinations may exist, but never of the 
extravagant type met with m adults. 

Physical signs:—The patient’s general development 
usually becomes arrested. Growth, which had previously 
been like that of a healthy child, either ceases or advances 
only very slowly. The genital organs remain infantile in 

‘type. In female patients, if the disease has set in before 
puberty, the catamenia remain absent throughout the 
remainder of the patient’s life; if the onset of the disease 
has been after puberty, menstruation becomes irregular and 
soon ‘ceases entirely. The general bodily condition, then, 
is one, of arrested growth in an organism which had pre- 
viously been normal in its development. 

Fits or “ congestive ‘attacks”’ are common, and may be 
the first symptom of the disease. They may be simple 
attacks of unconsciousness without convulsions, they may 
be attacks of general “trembling” without loss of con- 
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sciousness, or attacks of speechlessness (as in Case III), or 
they may be typical and severe epileptic fits ' (as in Case 
L). Death frequently occurs in ‘one of these pongestive 
attacks, in uncomplicated cases. 

Cranial Nerves.—The special senses—smell, taste and 
hearing—are usually unaffected. Optic atrophy with its ac- . 
companying impairment of vision is not uncommon. The 
pupils, as in the adult form of the disease, are often, irregular 
in outline and unequal in size; the light reflex i is generally 
sluggish or absent and the pupils may fail to contract during 
convergence of the eyes. Fibrillary tremors of the face, ' 
lips, and tongue are usually present when the disease’ is 
well established and are pathognomonic, whilst the articula- 
tion becomes typically slurring and slovenly, and the hand- 


writing resembles exactly that of the-adult general paralytic. 


In a few cases there has been facial irritability (Chvostek’s 
symptom) on percussion over the seventh cranial nerve. " 
' Sensory Functions.—The patient can usually feel light 

touches everywhere normally. General analgesia has been: 
noted in & number of cases, e those of Hoch* and of 


^" Lührmann.* 


Motor Functions— Weakness of one or more slit is 
very.common and may be monoplegic, hemiplegic or di- 


‘plegic in distribution. Such motor weakness often follows 


& congestive attack (see Case I.) and is increased by each. 


successive fit. Unsteadiness of the upper extremities on 


voluntary exertion is,common and may resemble the 
“intention tremor” of disseminated sclerosis. The lower 


extremities are frequently ataxic, sometimes, however,” ; 
; ihey are stiff and spastic, and in the later stages of the 


disease, when the patient is completely. bedridden, perma- 
nent contractures may ‘ensue hone and Dswson? and 


* others).. 


Reflexes. —The knee-jerks may be absent, or pe 
or normal, and this apparently whether the limbs be ataxic 
or not. (Thus in Cases I. and IL. the gait was ataxic in 
both, yet in the former case the knee-joints were lively 
whilst in the latter they were practically absent.) : The 
superficial reflexes are usually normal'and.the sphincters 
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are unaffected, although the latter may become uncontrolled 
through the progressive advance of mental dulness.”  ' 

The duration of the disease has varied from six months 
(Luhrmann*) to eight and-a half years (Turnbull). Out of 
twenty-eight fatal cases ten lasted over five years and fifteen 
lasted over four years. Other cases were recorded as being 
still alive after four, five, and seven years of the disease. 
The average duration of the disease is, therefore, longer than 
m adults. : 

Às the disease progresses the patient gradually becomes 
more &nd more enfeebled, the limbs tend to become fixed 
by contracture, incontinence of urine and fæces supervenes, 
bed-sores tend to form, and death may occur from exhaus- 
tion. More commonly, however, the fatal result is brought 
about by a congestive attack, and this even before the 
patient has become severely paralysed in the limbs. 

Morbid Anatomy.—The morbid anatomy does not differ 

essentially from that of the adult variety of the disease. 
Changes have been found in the brain, spinal cord, and 
peripheral nerves. ' 

In the brain chronic lepto-meningitis is tbe rule, with 
firm adhesions between the pia-arachnoid and the surface 
of the convolutions on the convexity of the cerebrum, 
usually most marked in the central and frontal regions of 
the cortex. The affected convolutions appear somewhat 
atrophied. Internal hemorrhagic pachy-meningitis some- 
times occurs, as in the adult form, with the occasional 
formation of a sub-dural false membrane. Dilatation of 
the ventricles is common, and frequently also granular 
ependymitis. ' 

Microscopically there 1s well-marked sclerosis of the 
cortex, both peri-vascular and neuroghal. Fatty and pig- 

* mentary degeneration of the pyramidal nerve cells of the 
cortex gf the affected convolutions is usually found. Similar 
changes, though less marked, may occur in the nervous and 
‘connective tissue elements of the cerebellar cortex and of 
the basal ganglia. 

In the spinal cord various systemic degenerations have 
been described. These may occur in various columns of 
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the cord; for example, in the posterior columns, in the 
eroshed'and direct pyramidal tracts and in’ the ascending 
antero-lateral tracts. ` : 

Degeneration has also been found in the peripheral 
nerves. 
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THE CEREBRAL CAPILLARY CIRCULATION, 


BY JAMES 'CAPPIB, M.D. 


"Tux thesis I sou 'to Spee in the present paper 


' 48 :—That metabolic commotion in the brain tissue is abso- ' 
' lutely necessary to maintain an active’ capillary circulation” 


‘ through the cerebral-vessels. ^" + 


To support this heresy, as I suppose it Sill bé called, T 
shall make use of a few of the most elementary principles in ~ 
physics, and assume the soundness of one or two postulatés.: 


: “Action and reaction are equal and opposite." . ^ Pressure’ 


applied to a fluid is communicated equally in all- directions." 
“ Pressure by a moving fluid is in proportión io volume and 
velocity.” “Movement, takes place in the direction of least ' 


“resistance.” ‘These will be my instruments of research. 
“I shall assume that. the atmospheric pressure cannot ^ 


directly bear on-the contents of the cranial cavity, but that . 


indirectly it can act on them through the blood-vessels that , : 


.enter or make their exit through the skull. That pressure, - 


1 


therefore, must be directed, not, as in most other parts of: 
.the body, on the external surface of the intra-cranial al 
but on their internal surface. - 

I also assume the soundness of the Monro doctrine as 7 
the conditions that. influence the mass of blood i in the cranial 
cavity :— 

“ The ends of the lateral sinuses saipeud Grats the cranium at” 
‘some distance from the arteries, that the returning blood . 
might as little as possible suffer interruption in its course 
toward-the heart. For any alternate stop of it, especially ' 
when occasioned by the stroke of the corresponding artery, 
must have had a worse effect on the brain than on other, 
organs—not merely on account of the delicacy of the brain : 


à 


ł 
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and the thinness of the veins, but because being enclosed 
in a case of bone, the blood must be continually flowing eut 
by the veins, that room may bé given to the blood which is 
entering the arteries. For, as the substance of the brain, 
like that of the other solids of the body, is nearly incom- 
pressible, the quantity of blood within the head must be the 
same, or nearly the same, at all times, whether in health or 
disease, in life or after death, those cases only excepted in 
which water or other matter is effused or secreted from the 
blood vessels, for in these a quantity of blood equal in’ bulk 
to the effused matter will be pressed out of the cranium.” * 

According to Dr. Kellie, Monro was in the habit of 
illustrating his doctrine “by exhibiting a hollow ball filled 
with water, and desiring his pupils to remark that not a 
drop of fluid escaped when inverted with its aperture’ 
downwards.” . 

Having simply formulated his doctrine, Monro did not 
deem it necessary to fortify his position by immolating a 
hecatomb of victims. He seemed to take for granted that 
anyone with a fair modicum of intelligence who would take 
the trouble to grasp his propositions would not be able to do 
otherwise than come to the same conclusions as himself. 
The facts were patent; the inference seemed inevitable. 

By and bye, however, the experimentalist came, and 
with him confusion. According to Dr. (afterwards Sir 
George) Burrows, such “ opinions” were “erroneous,” and 
“ these errors obstruct our advances in the pathology ofa 
most important organ." He argued that “the principle of 
subsidence of fluids after death operates on the parts within 
the cranium as well as upon those situated within the 
thorax or abdomen,” and that “ experiments and physio- 
logical considerations lead us to the conclusion that the 
quantity.of blood within the cranium is extremely variable 
at different times and under different crrcumstances.”? In 
support of these “ opinions ” he made a series of experi- 
ments on rabbits. 


1 * Observations on the Structure and Functions of the Nervous System," 
p. 5. 7 
? “ On Disorders of the Cerebral Circulation." 
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A few months ago, if anyone wished to defend the posi- 
tion of Monro, it might have been necessary to enter on a 
lengthened argument. Fortunately, that does not now ap- 
pear to be required. After having dominated and misled the 
opinions of physiologists for over half a century, an eclipse 
has come over the views of Burrows. Another experi- 
mentalist has come mto the field, and after a series of 
elaborately conducted experiments, he has come to the con- 
clusion that '' in the living animal the Monro-Kellie doctrine 
is true."! A victory has thus been scored for common sense. 
At the same time it must rather be said that Hill’s experi- 
ments have *‘ completely overthrown " the views of Burrows, 
than that they have established the soundness of the Monro 
doctrine. The latter will ever stand securely on its own 
independent evidence. 

In an essay like the present, I cannot enter fully into a 
historical detail of arguments for and against the opinion 
that the heart is not simply the dominant, but the sole effi- 
cient agent in maintaining the movement of blood through 
the vessels. There can be no doubt that at present the 
prevailing opinion is, “ that the heart’s action is continued 
onwards through the capillaries, and is sufficient to return 
the blood through the veins back as far as the heart." _ It 
appears also to have become, an article of physiological faith 
that in controlling local distribution, the vasomotor system 
of nerves is the all-efficient agent. 

On the other hand, Professor Alison argued that ‘ there 
must be some vital power concerned in aiding, not opposing 
the impulse from the heart. . . Local determinations . 
are to be ascribed to a mutual vital attraction or affinity 
between the blood and the tissues of the body.’* If anyone 
now ventures to defend the latter view, some expression of 
sarcasm will be the most likely comment. Nevertheless, 
not a little may be said in its favour. 

On more than one occasion I have ventured to point out 


1« The Physiology and Pathology of the Cerebral Circulation,” by 
Leonard Hill, M.B., p. 35. 

a Cyclopasdia of Anatomy and Physiology,” vol. i., p. 671. 

+“ A Text-Book of Physiology," 6th edition, p. 219. 
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that the physics of the portal circulation may give important 
evidence in support of the Alisonian theory. My argument 
has been that as the blood from the portal vein has to tra- 
verse an extensive and minute plexus of capillary vessels 
before it can reach the hepatic vein, and so be sent on to 
the heart, considerable force will be required; that, in ac- 
cordance with the law of pressure in fluids, that force must 
react’ as‘ backward pressure on the blood in the mesenteric 
¿veins ; that the walls of these vessels are not fitted to sup- 
port such a strain; and that therefore, some supplementary 
agency that can act "in aiding,’ not opposing," the move- 
ment of the blood must exist in the liver itself. As opposed 
' to this argument, I have not observed any answer that will 
bear a moment’s consideration. . 

In the present essay, I have to submit further evidence 
in favour of the same doctrine from a consideration of 
certain points in the physics of the intracranial circulation. 
I have, however, a preliminary remark to make in regard 
to the mass of blood in, the cerebral vessels. According to 
Professor Foster, the quantity must be “ small, and making 
every allowance for rapidity of current, the interchange be- 
tween. us blood and the nervous elements must also be 
small.” . . . In the rabbit, ‘‘ while the weight of blood in 
the brain at any one time amounts to about 5 per cent. of the 
total weight of the organ, in the kidney it amounts to nearly 
12 per cent. and in the liver to as much as nearly 30 per 
cent"! Now, this 18 surely a most misleading comparison. 
It.is as uf we were to take a mass of water flowing in a 
level marshy locality, and having wide banks, and comparing 
with it a fractional quantity of the same water flowing over 
a sloping bed and in confined banks, commend the former at 
the expense ef the latter. Which of the two is endowed 
with the greater amount of kinetic energy ? The one is of 
scarcely any mechanical value, the other can be used to 
drive powerful machinery. As between liver and brain the 
vital question is :—W hich transmits the larger quantity of 
a terial*blood through its vessels? No one will venture to 


! “Text-Book of Physiology," p. 1194. 
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assert that the hepatic artery can convey to the liver more 
than a fraction of the amount conveyed to the brain by the 
two carotid and the two vertebral arteries. 

For our present purpose we may take up the cerebral 
circulation after it has started from the circle of Wills 
Without requiring to trace the course of individual vessels, 
we soon find the arterial blood flowing through the intricate ` 
meshes of the pia mater. On piercing the brain coréex the 
vessels are extremely minute, and their course is traced with 
difficulty. The blood, however, percolates the whole brain 
tissue, and we next find it flowing through the venous : 
capillaries of the pia mater, and then through larger veins 
into the sinuses of the dura mater. 

Several problems now present themselves for con- 
sideration. What forces maintain the flow of blood 
through the encephalic vessels? What are the conditions 
that influence the volume, velocity or direction of the blood 
' eurrents, and thus determine the amount of ‘intracranial 
pressure? How are the energising, functions of the bram 
itself exercised? These problems’ are so intimately related 
that no one of them can be fully considered apart from the 
others, and it is almost a matter of. indifference which we 
begin with. 

In the first place, we may consider how the brain ener- 
gises. If the sentiment “on earth there is nothmg great 
but man; in man there is nothing great but mind” be 
true, then, in man’s frame there is nothing great but 
brain. The activity of this organ is the condition of 
all conscious life. It affords the physical basis through 
' which mental states and operations are revealed either to. 
one’s self or to the outward world. I have no intention, 
however, to make a survey of the whole -circle -of its 
potentialities. As bearing on the questions immediately 
before us, I shall’ restrict attention to one kind of activity 
—that associated with voluntary muscular movements ; 
but if my argument here may stand the test of criticism, it 
will also apply to the centres of sensation and the field of 
association 
How, then, does a motor centre energise? The meta- 


-> i 
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physician may here be envied the facile way he overcomes— 
or ignores—all difficulties. The Will wills a movement and 
movement results! But although ready to allow the reign 
of metaphysics to be supreme in mind as being, the physi- 
cist claims sovereignty in everything that refers to the brain 
as doing. He regards that organ as he would any other 
working instrument, and may investigate the conditions 
that? may influence the storage, intensity and liberation of 
. its energy. He does not require to puzzle himself as to the 
nature of the nexus between volition and the energising 
motor structures. 

I shall assume that every group of muscles, when in 
action, is correlated to a definite energising centre in the 
brain, and for the sake of clearness I shall take a single 

' simple action—that of hfting a weight. 

When a weight is lifted by the hand a certain strain is 
thrown on the contracting muscles The strain is equal on 
the tendon that acts as a pulley-rope and on the fibres 
attached to the bone that plays the part of a lever. So far, 
the mechanical conditions are well understood. But if we go. 
deeper we find that the dominant moving power resides in 
a limited area of the brain mass. It becomes a point of 
interest to learn how a soft pulpy piece of matter can 
energise so powerfully 

When a current of electricity is being tapped from 
the accumulator, it 1s assumed the molecular vibration or 
commotion in the energising medium must be inconceivably 
rapid. No molar motion can be detected in the dead-look- 

' ing heavy material of the medium, but work, compared to. 
which that done by the strongest muscles is the merest 
trifle, can thus be accomplished with ease and precision. 

It cannot be otherwise with the brain. Its energy must 
be molecular, and the degree of commotion among its mole- 
cules will condition the amount of work done. 

From the remarkable ease with which the functioning of 
the brain is carried on, we are apt to form a very inadequate 
conception as to the extent to which purely physical forces 
are at work through its mass In ordinary circumstances 
we are no more conscious of their immediate working than 
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of the weight of the quiescent atmosphere on the surface of. 
the ‘body. But when a blustering: gale has'to be faced we 
recognise the working'of a potent energy ; and when a gust 
of passion becomes a cyclone in the mental atmosphere, the 
existence of smouldering fires that may break out in volcanic 
explosion ıs revealed to us. In the exercise of muscular 
force we have special evidence of the powerful energy that 
may be dormant in bram cells, and we are driven to ‘the 
conclusion that when a motor centre is in brisk action there 
must be intense commotion in its molecular structure. : 

But simple molecular activity can no more energise 
functionally than a string vibrating in a vacuum can produce 
sound. We must have metabolism as a whole in full play. 
This involves a sufficient supply of oxygenated blood, between 
which and the tissue there is an incessant interchange of 
material, and which requires every moment to be renewed. 

The object of the circulation is here—as in every other 
part of the body—to assist in preserving the functional 
capacity of the organ by maintaining integrity of structure. 
It gives necessary stimulus in activity, and it affords 
matenal for recuperation after exertion. The supply of 
blood to mdividual organs has usually a direct relation to 
the requirement of the tissue, and unless proof to the con- 
trary be afforded we may assume that the same principle 
holds good in the brain. Without deciding in the meantime 
how it is effected, I shall take for granted that the circula- 
tion will react sensitively io every change in the tissue. In 
sympathy with the degree of molecular commotion, it will 
be comparatively quiet or vigorously active. 

If a man lifts a 561b. weight, and by sheer strength of 
muscle can whirl it round his head, and 1f the muscular force 
depends in the first instance on the energising of any part 
of the brain, evidently the strain within the latteremust in 
some sense correspond to that in the muscles, in accordance 
with the law that action and reaction are equal and apposite. 
Molecular vibration must be at a high pitch, and the capil- 
lary circulation be correspondingly vigorous. 

The movement of blood, of course, implies pressure, and 
from the extent of surface involved—from the myriads of 
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vessels that are taking a part—the sum of the pressures 
must be very great. First in the large arterial vessels; 
then in the arterial capillaries of the pia mater; next in 
the capillaries of the brain tissue; lastly in the venous 
capillaries and larger vessels, we have movements in a mul- 
titude of directions, and therefore & considerable number of 
antagonistic pressures. Then, remembering that all these 
movements and pressures occur in a cavity whose capacity 
is rigidly limited, we have in addition the pressure of re- 
action. When the fluids are strongly flushing the brain and 
the vessels on its surface, the resisting cranial wall will throw 
the pressure backwards into the cavity. Such combined 
action and reaction constitute stress. This will be equalised 
through the whole cranial cavity on account of the fluid 
contents being continuous. It cannot be greater at one 
point than at another. The pressures may be legion; ,the 
stress is one. ` P 

The degree of intracranial stress, then, will depend on 
the volume and velocity of the moving fluids within the 
cavity. But we are told that not only is “the quantity of 
blood in the cerebral vessels small,” but that “ the inter- 
change between the blood and the nervous elements must 
also be small.” If this be the case we have here a serious 
exception to one of the fundamental principles of physics. 
It would prove that the brain is really an indolent organ, or 
that we may have powerful energy liberated without any 
correspondingly powerful physical agency. 

The analogy between the phenomena of combustion and 
those of metabolism may be carried along way. Some com- 
parison is made in perhaps every text-book of physiology, but 
it usually refers to the chemical rather than to the physical 
phenomena. ‘An important analogy, however, may also be 
traced in*their physical aspects. The engineer in regulating 
his furnace, or the cook in managing her kitchen range, 
knows that it is not a large mass of air surrounding the 
burning fuel that determines the degree of heat. Itis rather 
a restricted amount of air which is allowed to percolate the 
fuel in regulated currents. These are strong, and they are 
independent of all propelling agency. The air is sucked into 
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and through the burning mass by an attraction greatly more 
powerful than the repelling force of the heat, and the rush 
may be strong enough to produce loud sonorons vibrations. 

So with the cerebral circulation. Judging from the 
amount of blood that in a given time has to flow through the 
brain mass, we must infer that the rate of movement will be 
great. The quantity is to be determined, not by what can 
be squeezed out of the tissues after death, but by the«num- 
ber and size of the feeding vessels. Judged by this criterion 
‘it can be no “small” amount. According to thé estimate 
of Haller, one fifth part of the whole mass of blood which 
leaves the heart is directed to the circle of Willis. 

If any individual centre be small in bulk, its power will 
the more depend on intense molecular commotion, and if the 
capillaries are so minute thatitis extremely difficult to trace 
their course, velocity of movement through them must make 
up for the limited volume of blood actually present. 

The inference, then, seems inevitable, that when a motor 
centre is severely energising, its molecular structure must 
. bein great agitation, and that the blood will be coursing 
through it with a strongly distending pressure. 

But pressure, to be of any mechanical value, must usually 
be met by counter-pressure. We have seen how this is 
secured to the brain as a whole by the cranial wall, and the 
same principle will also apply to every individual centre. In 
the instance before us, where does counter-pressure or re- 
action come in? We have a moving power—the energising 
centre; we have a resistance to be overcome—the weight 
to be lifted; where is the fulcrum? If told it is to be found 
in the resistance afforded by the surrounding brain mass, we 
shall have to consider the conditions of stability there, but 
before discussing this point at present, let us look a little 
further. ° 

When raising the pia mater from the brain suyface, if a 
convolution be gently separated from its neighbour, a double 
plexus of vessels is seen to dip to the bottom of the sulcus. 
One set penetrates the cortex from without, the other makes 
its exit from within. On the surface of all the convolutions 
—in close contact with the dura mater—the same conditions 
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are found. It is evident that unless provision is made to 
prevent such an accident, a block will be very apt to take 
place in the circulation of the pia mater, and therefore in the 
circulation of the whole brain. Iam not aware that any such 
risk has received the consideration of physiologists. ‘And 
yet, if the pressure force acting on the circulation be purely 
mechanical—if it bears on the blood only from behind, through 
the cifcle of Willis—the risk will be very serious. When 
the brain is active—with its circulation at the fullest, and its 
pressures at highest tension—any impulse that might cause 
further expansion of its mass to an almost infinitesimal 
extent would inevitably lead to occlusion of the pial vessels. 

Recurring to the motor centre, so energising as to cause 
a heavy weight to be lifted, we found an outwardly distend- 
ing pressure occasioned by the high velocity of moving fluid 
to be present through the structure. We also found that to 
enable its energy to be liberated with economy and pre- 
cision, the centre must do its work under severe repression. 
We now find that the distending pressure must be such 
that it will not be allowed to'interfere with the circulation 
through the pia mater. 

If now we take a more comprehensive view of the active 
brain, the importance of its circulation in a purely physical 
aspect again obtrudes itself. During the waking state, when 
energy is simply potential but special functioning is in abey- 
ance, each and every part of the brain must be ready, at less 
than a moment’s warning, to respond to its appropriate 
stimulus, and to take on itself its special duty. This implies 
a full and steady circulation. Let the neurons expand and 
contract as they may, let their protoplasm and the dendrons 
or filaments vibrate ever so intensely, na response of con- 
sciousness will ever be given without the oxydising and 
stimulating blood. To maintain functional power, therefore, 
every structure must, as it were, keep a certain hold on the 
circulation. It will thus be enabled to resist efforts to de- 
prive it of its legitimate share, and it will also refuse to allow 
the tissue itself to be readily pushed aside. In this way 
every part of the brain may stand in the relation of fulcrum 
to any local centre that may be actively working. If the 
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hold on the circulation be relaxed, as will be the case during 
sleep, or after exhaustion, the stress through the whole 
cranial cavity will be lessened, and the working capacity of 
the brain itself be modified. Can all this happen if the 
blood circulates through the brain only under impulse from 
‘the heart? To say that it is extremely improbable seems 
to me to be a very mild way to express the negative. 

The brain can be adequately studied only from a monistic 
point of view. Its functions and special centres are very 
numerous, but if the metaphysician insists that the unity of 
the mind must be regarded as an axiom, the brain in its 
successful working will be a veritable unit. Co-ordination, 
sympathy, harmony, must reign through every part. Be- 
tween molecular activity and the capillary circulation, 
correlation will be absolute. They constitute one agency. 
The former may be the dominant factor, but if the exercise 
of function is to be full and exact, the response of the latter 
must be direct. As there is mutual interchange of material, 
so there is mutual attraction—mutual NEL 
dependence. . 

It is no more necessary for one to unravel all the ides 
ties of this mutual relation in order to prove its reality, than 
ib is necessary for the physicist to explain all the secret 
transformations of energy that take place in his machine. 
Suffice it to say, that in the movement of sap in the leaf of 
a plant we have evidence that fluid and molar motion can 
be directly caused by molecular activity, and we have only 
to suppose that (for example) in the tissues of the brain 
the changes are immensely more rapid and powerful 
to recognise a legitimate analogy. When metabolism is 
in full play “the physical interchanges between the fluids 
within and outside the capillary walls, the chemical affinities, 
the attractions and the repulsions; the inconceivébly rapid 
oscillations of the molecules, all go to constitute a force 
which draws the blood onwards and actively transmits it 
-through the capillaries.” 

Other reasons may be given why such a relation should 
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be considered not simply likely but necessary. Obviously, 
the ratio of the heart’s action must be the same to the 
whole interior of the cranial cavity. Its greater or less 
force'or frequency cannot influence the determination of 
the currents through particular vessels. It may maintain 
a moving power through the larger arteries, but it cannot 
affect the distribution through the brain mass. 

Again, and possibly this argument may by some be con- 
sidered the most important of all, there appears to be an 
absence of vaso-motor control over the brain circulation. 
. According to recent researches the tyranny of these nerves 
has been more than questioned. Their very existence in 
the most important region of the body is denied. *' Baylis 
and I,” says Mr. Leonard Hill, “have been entirely un- 
able to find any evidence of a vaso-motor supply to the 
brain . . . . In a recent and exhaustive research, 
Gulland has failed to demonstrate by any known histo- 
logical means the existence of any vaso-motor nerves in 
the pial vessels." If such views shall be confirmed by other 
observers, they should afford a cogent argument in favour 
of Alisonian principles. If vaso-motor pilotage be dis- 
pensed with, what can possibly determine the direction of 
the circulating blood? Does it meander at ifs own sweet 
will, or is law still dominant, and must it move in the 
direction of least resistance? ‘Does it simply soak into the 
tissues and then ooze out again? Do motor, sensory and 
other centres receive each a certain uniform quantity, apart 
altogether from the amount of work it performs, and, there- 
fore, whether the need be great or small? To think so is to 
suppose that all physical law in the cranial cavity i8 sus- 
pended, and that metaphysic is as dominant in the brain 
itself as it is in the mind. The laws that affect moving 
fluids mast here hold sway as absolutely as on the mountain 
top, or in the depths of the sea. 

This leads us to point out an interesting and most im- 
portant service afforded by the pressure of the atmosphere. 
One of the obvious purposes to which this agency is put is 
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to counteract the unfavourable influence of gravitation on 
thé circulation of the brain when the body is erect. In the 
words of Dr. Kellie, it is “ a force which must be constantly 
operating to maintain the plentitude of the vascular system 
within the bead.” As I have already mentioned, it bears on 
the internal surface of the vessels. It therefore acts on the 
arterial blood in the direction of the circulation, and it is op- 
posed to that in the veins. So far as determination to and 
from the head is concerned, the pressure on one set of vessels 
is balanced by that on the other. Thus the pressure through 
the venous sinuses will not interrupt entry by the arteries. So 
long as there is no disturbing influence within the cavity, 
the balance will also be maintained through all the ence- 
phalic vessels. But if any influence at the capillaries may 
give rise to an attractive force, then, in relation to the at- 
mospheric pressure, it will become suction, and unless phy- 
sical obstacles interfere, the blood will be compelled to move 
toward the focus of attraction. The effect in this respect 
will be as certain as it would be on the fluids in the neigh- 
bourhood of an exhausted cupping-glass on the surface of the 
body. Toward any energising centre, therefore, the atmo- 
spheric pressure becomes an important adjunct to the action 
of the heart, and the direction of least resistance for, the 
blood to move in will be in the line of greatest attraction. 

The trend of physiology is so completely in the direction 
of experimental research, that an apology might almost be 
, expected from me for presuming to submit what may be 
considered important issues without any attempt to verify 
my conclusions in the laboratory. “ Such a subject as the 
hydrodynamics of the cranium,” says Leonard Hill, “can 
only be investigated by experiment.” I answer, as dog- 
matically, that by simply making use of those elementary 
physical principles that relate to moving fluids, afd apply- 
ing them to the peculiar conditions we find within, the skull, 
more direct light will be thrown on cerebral physiology, and 
especially on the correlations of mind and brain, than will 
. ever be made by the most careful experimenting. - 

Were scores of experiments made on animals after their 
death, which might seem to prove that by a force not greater 
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than that of the heart’s action, some bland fluid may be made 
to flow from the carotid artery into the jugular vein, my 
faith in.the Alisonian doctrine would not in the least be dis- 
turbed. It will be simply impossible to arrange conditions 
at all reserabling those present in the living brain. The 
absence of strain, and of all the antagonistic pressures, would 
thoroughly vitiate any conclusions that might be drawn from 
such facts. 

In regard to Mr. Hill’s own experiments for the pur- 
pose of measuring ‘intracranial pressures, they, too, are 
seriously vitiated by the simple fact that the animals operated 
on have previously been made unconscious. If unconscious- 
ness exists, the molecular energies of the brain must be 
immensely reduced, and therefore the conditions that can 
influence active circulation will be in comparative abeyance. 
The principal, if not the sole source of intracranial pressure 
is the moving blood, and if the intimate relation of the 
capillary circulation to molecular activity be ignored, the 
results arrived at cannot be otherwise than partial and incon- 
clusive. We get “the play of Hamlet, with the Prince of 
Denmark left out." The experiments have evidently been 
made with painstaking care, but from their very nature— 
from the impossibility of including the most essential factors 
—they will fail to give data more likely to throw light on 
the functioning brain than can be got without them. 
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FOUR CASES OF FRIEDREICH’S ATAXIA WITH A 
CRITICAL DIGEST OF RECENT LITERATURE 
ON THE SUBJECT.* 


BY J. MACKIE WHYTE, M.A., M.D. 
Physiciam, Dundes Royal Infirmary. ! 


SuwMARY:—AÀ group of three cases of Friedreich's ataxia; 
an isolated case; tabular comparison; remarks on some of ihe 
symptoms, ataxia of voluntary movement, static ataxia, Romberg's 
sign, nystagmus, choreiform jerks, athetoid movements, deformities 
of upper and lower extremities, and of spine, condition of sensory 
system, mental state, reflexes, order in which the symptoms appear; ° 
their mode of advance; period of onset; increasing complexity of 
diagnosis ; diagnosis of isolated cases; diagnosis from chorea, from 
hereditary cerebellar ataxia ; diagnosis as affected by indications 
of mental defect; diagnosis from disseminated sclerosis, from loco- 
motor ataxia, especially in children, from cerebellar disease ; 
pathological anatomy ; theoretical views as to pathology of the 
disease; treatment ; literature. 


THe list of family diseases of the nervous system is now 
fairly lengthy.  Higier,? one of the most recent writers 
on ihe subject, makes out a list of thirteen groups, as con- 
taining the more important representatives, and some of 
these consist of several sub-groups. It is common to find, 
as Marie puts it, that each family even of fairly well-defined 
type such as Friedreich’s disease has its own special traits ; 
consequently the grouping of affected families is more or less 
arbitrary, and in many cases, as yet premature. As we shall 
see further on, the records of transition forms, connecting 
one class of disease with another, are multiplying. What is 
wanted is the continued careful recording of clinical cases of 
those rarer diseases with, if possible, exhaustive autopsies. 


* A Thesis for the Degree of M.D. Edin. 
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Friedreich's ataxia is a well-marked clinical type; many 
cages belonging to it have a “ family” character, many: are 

“isolated” ; only a few are, properly speaking, “ hereditary.” 
This paper first gives & clinical account of four cases of 
Friedreich’s ataxia; then follows a discussion of a number 
of the more interesting points in connexion with the symp- 
toms, diagnosis and pathology, along with a critical review 
of thg recent literature. 


A. A Group OF THREE CASES OF FRIBDREICH'S ATAXIA 
IN ONE FAMILY. 


The parents of the first three cases of Friedreich’s ataxia about 
to be described were Irish. They lived in Ireland till after the 
birth of their fourth child. The father, a factory worker, was a 
heavy drinker, and died at 50 of liver disease. The mother, 
likewise alcoholic, died of pneumonia. She suffered also from 
gastric ulcer, obstinate pruritus, and eczema of face and neck. 
The eldest son informs me that his father used to say he knew of 
no nervous affection previously in their family. No history of 
insanity, fits or any other nervous disease can be obtained. The 
ciroumstances seem generally to have been very poor, such as 
are common to thousands of Irish in Dundee and Lochee. The 
patients belong to a family of nine, accounted for as follows :— 


(1) First child, premature, died at two months. 

(2) Hvan—ataaw. 

(8) Many—atazic. 

(4) Nora, married, died, aged 25, in childbirth; showed no 
ataxic symptoms; had three children, eldest alive and healthy, 
the other two died when a few days old. 

(5) Maggie, married, subject to headache since her marriage ; 
two premature children, dead ; one alive and healthy. 

(6) John, died aged 18 of typhoid ; had shown no ataxic 
symptoms. 

(7) Agnes, healthy, recently married. 

(8) James, healthy (aged 17). 

(9) WINDFRED, ataztc. 


Numbers 5 and 8 show nystagmoid jerkings; their knee-jerks 
are normal. All were suckled by the mother. Mary shared her 
mother's milk with another child. 
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Case E -Winifred M'A., aged 15, a mill-worker. 

Patient's History. —She seems to have had good health until 
March, 1888, when she was sent into the Dundee Infirmary as 
suffering from typhoid fever. A brother, aged 18, had died at home 
` of this disease. Her illness had begun with rigors and slight 
diarrhoea, and she had lain at home for three weeks before 
admission to the Infirmary. She was there found to be underfed, 
and to be suffering from slight diarrhea, but beyond this there 
were no definite signs of illness, and she was soon discharged 
much improved. 

A short time after this her father ánd eldest brother observed 
the first symptom of her present illness, namely, some difficulty 
in walking. Her mother also spoke of the way the girl kicked 


when asleep. Very gradually a change in her speech developed, | l 


so slight that it would probably have escaped notice, had not her 
brother Hugh been on the look-out for symptoms of the disease 


from which he and his sister Mary had long suffered. On the: 
sensory side there were no complaints with the exception of. 
some pains in the back of the thighs, occurring in the spring 


of 1894. 

In July of that year I sent her into one of my wards in the 
Dundee Infirmary, and since then she has been more or less con- 
. stantly under my observation. During the past two years the 
girl has frequently stumbled and fallen when running, and this 
seems to have been always in imperfect light, in the early morning 
^ or in the evening. - Moreover, she says the staggering is worse 
when going to her work in:the morning, both in summer and 


winter, rest having apparently a greater influence than Ene in: 


` increasing it. 

Present condition (February 21, 1897). Joidly well grown ; ex- 
pression of upper part of face bright and intelligent. The lower 
jaw usually droops and the mouth is partly open. Oheeks well 
coloured; nutrition rather below the average. (This is easily ex- 
plained by her home conditions.) Bones seem well formed; 
muscular development rather feeble, but not specially so in any 
loeality. 

Nervous system.—The following conditions are to be*noted on 
the motor side. When. stiting, slight swaying movements of the 
upper part of the body occur; the hands can lie perfectly still. 
When standing, patient prefers to keep the feet some distance 
apart, and can then balance herself steadily enough if her eyes 
are open. She fixes them on some object in front of her. 
There is swaying of the trunk and head, made much worse 
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when the feet are brought close together. If the eyes are then 
shut, patient at ónce falls over to one or other side, or forwards. 
The tendons on the dorsum of the foot are seen to contract (danse 
des tendons), and the toes grasp the floor; the great toe, however, 
is often over-extended. Balancing on one leg is quite impossible. 
Her head is always bent forward a little, whether sitting, standing, 
or walking. Her gatt is distinctly awkward and ungainly. The 
steps are of varying length, her feet are sometimes wide apart, 
somettmes they knock against each other; she cannot keep to a 
straight line. Her feet are brought to the floor with a slight 
stamp, through a jerky movement with the character, not of spasm, 
but of inco-ordination. The staggering character is more marked 
when walking backwards, and still better if the eyes are closed. 
She can turn round fairly well, and can stop quickly when told to 
do so. 

All voluntary movements can be carried out in a way, but the 
ataxia which is so marked in walking is likewise manifest in other 
directions. For instance, when patient is told to pick up a small 
thread off a smooth wooden surface the hand and fingers oscillate 
a little, and she prefers to rest them on the surface before catch- 
ing the object; there is an awkwardness about the act. When 
tdld not to touch the board, the hovering movement described by 
Charcot is shown. Apart from this ataxia, however, she can 
carry out her intentions—can button her clothes behind her back, 
thread a needle, etc. A full cup is slightly spilt when she carries 
it, but the oscillations are not increased when she puts it to her 
mouth. When put through other tests for inco-ordination in the 
upper extremities with the eyes shut, there is a decided defect. 
When told to touch the tip of her nose, for instance, her forefinger 
first reached the upper lip at its lower border. My notes show a 
distinct increase in the ataxia of the upper extremities since 1894. 
When lying down she can touch objects with her heel or toes 
without very marked inco-ordination. 

Involuntary movements include some already, mentioned—the 
swaying of the body, the oscillations in carrying out & voluntary 
movement. But there are also occasional choreiform twitchings 
in the face, especially drawing up, the right side of the mouth, 
and some jerky movements of the same nature have been observed 
in the head and fingers. To this class, too, belong the evidently 
very marked jerkings that occur during sleep. Patient is quite 
unaware of them, but they must interfere considerably with the 
repose of her bed companions. They have been continuous since 
the onset of the illness. 
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Certain involuntary movements are seen in the eyes when 
they are strained by being directed to the extreine right or left, a 
slow nystagmus, about one oscillation per second. When the eyes 
are fixed on an object above or below the horizontal line, a very 
fine oscillatory movement can be detected. 

When the tongue is protruded, constant slight movements 
are seen. 

Disturbance of speech is to my ear decidedly more marked than 
it was in 1894. And yet it is not very bad, especially when 
patient is paying attention toit. Her voice is deep-toned, the 
words are uttered slowly, there is rarely any slurring; long words 
or combinations as ‘post office savings bank," “articulation,” 
can be uttered with a single effort. A stranger might find little 
difference between her speech and that of other girls of her class, 
but my own knowledge and her fnends’ statements show some 
deterioration to have taken place. She can write legibly, but the 
writing 18 tremulous and uneducated; she holds the pen or pencil 
in a clumsy way, but one must remember that she has hardly 
written a line since leaving school three or four years ago. I do 
not think her writing has grown worse since I first knew her. 

Sensory Functions.—Patient used to have a giddy feeling at 
times, but she is now free from that. There are no abnormal 
sensations whatever and the various forms of cutaneous sensibility 
are normal. 

The muscular sense is affected; patient is a good deal astray 
in trying to localise the position of arm or leg when blindfolded. 
(In 1894 the sense of posture in the upper extremities was fairly 
correct.) She constantly makes mistakes in trying to distinguish 
between different weights with her legs, but with her arms is 


fairly correct. Hearing, sight, and taste are normal; deglutition, 


defecation and micturition are normal. Patient has not yet 
menstruated. 

The knee jerks are completely absent and have been since I saw 
her first... Superficial reflexes normal. 

Condition of Muscles, and Deformities. —There is no sign of 
flabbiness and no muscular atrophy can be detectéd. But there 
is an increasing deformity about the hands. When the right hand 
is extended, there is a very slight flexion of the wrist, a slight 
hyper-extension at the metacarpo-phalangeal joints of the fingers, 
especially the fourth and fifth, and a gentle flexion of the inter- 
phalangeal joints. The little finger shows a decided bend forwards. 


: The fingers can be well separated from one another, and the wrist 


moves freely in all directions when the fist is closed, but by no 
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effort can patient extend the phalanges completely. The thumb 
is not affected in any way. The same description applies to the 
~ left hand, though here the deformities are rather less marked. 

This condition of the hands is very distinctly worse since 
1894. -> 

The feet show a very high instep and prominent dorsum when 
patient is resting, not so marked when standing. There is no 
talipes and no hyper-extension of the great toe beyond the occa- 
sional'involuntary movement before mentioned. 

A slight spinal curvature is present, convex to the left in the 
middle dorsal region, convex to the right in the upper dorsal and 
cervical regions. The bend forwards of the head'is due to a 
slight kyphosis. 

Grasp is good on both sides, and the muscular power of the 
legs seems to be normal. Patient is easily tired, but works for 
the full day, earning seven shillings a week as a shifter. 

Hlectrical reactions are normal, both with faradic and galvanic 
currents. 

Her psychical condition is normal; intelligence rather above 
the average. 


Case II.—Hugh M'A., aged 33, a mill-worker, began to walk 
when 18 months old. Between his third and sixth year he 
suffered from some illness “like water in the head," and was for 
two years in bed. He went to school when 6, and remained 
there till he was 12, learning with normal facility. 

At the age of 9 he had a bad fall on the back of his head, 
from a cart, and was rendered nearly unconscious, but there were 
no bad after-effects. On leaving school he began to work in the 
mill, and showed some nervous symptoms. Other workers were 
afraid he would fall among the machinery, and some suspected 
him of smoking. There do not seem to have been any ataxic 
symptoms sufficient to attract attention before this. 

He soon got into the way of holding his head forwards, with 
his eyes bent on the ground that he might balance himself better ; 
he preferred to keep his hands stretched out, the palms being 
directed forwards when walking. 

From the age of 14 he found some difficulty in picking things 
up. There was not much change in his condition for the next 
four years, but he found that mill overseers were rather shy of 
engaging him in case of accidents. . Between 17 and 19 he thinks 
he improved, but after that be became markedly worse, and from 
the age qf 20 walking has been impossible. About that time he 
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had loss of sensation in his feet, and got a burn on one of his soles 
through standing on a hot coal. For a long time he has suffered 
from numbness and feelings of creeping and prickling in his feet 
and legs, not in the arms. Often about two hours after going to 
bed he has & sensation of blood rushing up to his head, and his 
heart seems to stop. His legs sometimes start involuntarily at 
night. He has had no lightning pains, no girdle pains, no vomit- 
ing, no disturbance of bowels, no affection of vision. From about 
the time at which he lost the power of walking he has had’ some 
difficulty in micturition. 

On August 1, 1884, he was admitted to the Dundee Royal , 
Infirmary, and though the notes then taken are brief and evidently 
imperfect, it is worth while reproducing them for comparison with 
his present state :—‘‘ Head hydrocephalio in shape, 22 inches in 
circumference. Dorsal spine shows right lateral scoliosis of very 
exaggerated character; sternum raised; left lower ribs touch 
crest of ilium. 

* Sensory Functions.—Tendency to coldness in, feet; formica- 
tion in soles ; tingling sensations in legs and feet; anmsthesia to 
touch and pain below level of iliac crests ; pupils large, sight 
good, hearing good. 

* Motor Functions.—Drop wrist well marked on right side 
when hand held out, muscles of fore-arm and, ball of thumb 
flabby,'diminution of grasping power, no power in lower limbs 
except slight power of extension of hips and knees. 

* Visceral Heflezes.—Normal except that patient sometimes 
takes half-an-hour before he can micturate. No skin or ndon 
reflexes in lower limbs. 

Blight tendency to waste in muscles of legs. Sweats a good 
deal." 

In July, 1894, I examined him minutely, and on comparing 
the notes taken then Ys those made nem I uu very little 
alteration. 

State on Examination, February, 1897. (see figs: 1, 2 and 
3).—Àn under-sized, fairly nourished man, face somewhat 
flushed, expression intelligent, features thick, this being egpecially 
seen in lips, head large, brachy-cephalic, 59:4 em. in greatest 
horizontal circumference, held well forwards. His usual attitude 
is sitting inan arm-chair, with his arms resting on a table in 
front of him. If he has no table before him he likes to twist his 
arms round the arms of the chair, to keep himself from sliding 
off. When thus supported in a sitting position his left shoulder 
is depressed, and if the spine is looked at (seo fig. 2) it is . 
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Case II.—General helplessness indicated. Patient is supported by man 
behind curtain. 


C f Right calf 25-6 om., left 27 em. in 
ogs lie helplessly in bed, generally flexed at knee 
permanent deformity, the shape closely resemblin; 


arch extremely well marked on both sides, les: 
orsi-flexion of first phalanges of toes, clawir 
ges to some extent. The deformity is less. mai 
rest on the floor. On first exposing the rig 
amor was noticed in the muscle on the i inner 


sre up ; 
Hast the greatest te | in raising z hi 


f the trunk are thus very. "ek: i | 
-another. 
£ distinct effort; 





he: other Angst, and: the candition is mor exa g rated on the 
‘ight side. In extension the fingers are kept sli 
hey: sumac Hispa be completely adducted: ora 


“The extensor tendons can be traced up ihe low: 
he fore-arm; and on the front the tendons of the palmar loi 
d other flexors stand out. The palm is hollowed. p 
À nents of fingers and arms, in trying to pick: 
e badly co-ordinated. Patient likes 


Bense of poe in upper limbs defecti 

or the lower limbs, walking is quite impos 

f flexion and extension at hip. None Bt knee or a 
toes. D. 

on] Punetions. —In the legs there i is | slight di 


à be on. s iig eyes on an hie t 
“Hearing.—Slightly dull (this als 
watch at 12 in. on right side, at 3 in. 
of rushing ater in. his head. 
= -Pong labby, marke by teeth, dicii fü 
hei protruded a constant fine tremor ad 








ei 


Fic. 


ty M. Ay aged 81, lise awake 
; Patient had inflammation of the bowe 


a oY paralysis vtl she was fifteen. . Att 
‘uly, she was taken ill one: morning when 
xk, feeling cold and suffering from bleeding at th 
| She became unconscious that night, and rema 
six weeks. During the next eighteen months 
ebled, and she conid not walk steadily ; sh 


red its former clearness. The: staggering, 
Y an extent that at the age of twenty-one 





hen the lids are firmly closed ; there is also à slight drawi 
f the right angle of the mouth. 

"The head is well-shaped, and measures 55:4 cm. in the ie 
orizontal circumference ; it is kept bent forwards through t 
jinal curvature, but patient says she was accustomed to hold it so 

cause she was ashamed of her staggering. 


"Her usual attitude is. sitting up in bed, with the back a ur 


pported by pillows; the spine shows a marked dorsal curvature, 
th convexity to the left, extending from the sixth dorsal vertebra 
the second lumbar, the deviation at its maximum amounts to 


ley are crushed together, and the twelfth rib is on a leve 
he iliac crest. In the upper dorsal region there is a slight ci 
ith convexity to the right. 

Some kyphosis is present in the upper dorsal spine; th 
; removed partially, and for a very short time, by an effort, 


"The dorsal curvature is somewhat less pronounced. when 
raised up by the arm-pits. 
She complains a little of soreness, on pressure over r the p 
8 pular region. : 
e mamm:e are well Jarilo; and there ‘is no striki 
metry when the chest is examined from the front. 
Extremities.—Upper extremities show, when at rest, no de 
ormity; the bones are well shaped, the muscles seem smäller [l n 
ormal on the back of the fore-arm. The lower limbs, o. 
er hand, show a deformity about the foot, talipes eq 
eing present on both sides. The legs below the knees are mc 
ylindrical than usual, from a want of development of the eal 
he antero- lateral group of muscles i is deficient in bulk ; "thi he 


ver the lower end of the tendo-Achillis. The hollow of the pe le 
reh is Hr much prenra imd usual, and this is so even 








FIG. 4. 


Case III.—To show main en griffe and deformity of lower limbs 


In thé upper. To aana are free A the sh o1 ulder, e 
i oints (i h hand closed). When told. to extet 


| t thè metadarpó -pbalangeal joinks (especial i 
th ‘little fingers), and flexed at the first inter-phal 
ie. terminal phalanges are in line with the middl 
, in short, the main en griffe. The thumbs ar 
gers p can be separated, though less freely th 


resent in the upper limbs, but patient can butt 


hread a needle, if the elbows are supported. H 


wn two or mide inches beyond the place where if 
ultimately. touches the floor. She puts down her feet with 
slight st: mp, first ihe toes and then- Mie heels. There is on 





ds, ï aS fa timi one are also; Seen. when alie looks up 
sight is normal. : : 


The speech is consequently somewhat 
brother Hugh's. 








Fic. 5. 


Case 1II.—Scoliosis. Patient requires to be supported. 
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youngest three by the same mother. His father died.some years 
ago of inflammation of the lungs, after eight days’ iliness. His 
mother, sisters, younger brother, and nephew are all healthy. 
A slight nystagmus can be detected on extreme lateral deviation 
of eyeballs in his brother and younger sister. There is no history 
of any nervous affection in any of the other members of the family, 
nor is there any evidence of syphilitic or tubercular taint. His 
home surroundings are good ; he has not been overworked at 
school, and has shown average intelligence. 

Present Illness.—About two years ago his mother noticed that 
he became easily fatigued, and did not'oare to join in the games 
of his companions. His gait was,a little unsteady * if he ran 
or walked quickly he was apt to stumble or fall. This was no 
worse in the dark, but if his feet were bare there was decided 
aggravation. There was no definite onset, no pain, shivering or 
feverish attack. His condition did not change much for some 
months, and then his upper extremities were seen to be slightly 
affected. He could not dress himself so quickly as usual, his 
hands were a little unsteady, and he was apt to spill the contents 
of a saucer in drinking. His handwriting was rather shaky, 
there was a want of freedom in using his pen or pencil and a 
‘difficulty in forming some letters. Both sides of his body seemed 
equally affected. The only time he complained of pain was a 
year'ago, when his, back ached at times, but this feeling passed 
off after the back was painted with iodine. He had no headache, 
or shooting pains in his limbs. During the past few months his 
arms and his legs have been getting thinner. No change has 
been noticed in hisspeedh. There has been a steady deterioration 
from the beginning, of the illness, the difficulty in locomotion 
increasing especially 1n trying to go downstairs. 

State on Admission.—A fairly well-developed boy, with florid 

' complexion, sad or pensive expression ; brow transversely wrinkled, 
eyebrows often involuntarily drawn up while under observation. 
Weight 5 stone., 

Nervous System (the only system affected).—The boy is quite 
intelligent, and has a keen sense of his unfortunate condition. 

Motor Functions. —Patient stands with his feet about twelve 
‘inches Apart, but if his heels are brought together he sways from 
side to side, and would fall if unsupported. Head and upper pari 
of body bent forward. Closure of eyes increases the unsteadiness ; 
when sitting m bed he has difficulty in balancing himself. 
Various muscles are seen to be constantly working as he tries to 
steady himself when sitting or standing. When laid on his back 


~ 


i 
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he can raise himself up daily easily by megns, of' the. D 


‘muscles aloné. When standing he can. stoop forwards, and Pick, 
any. article off the floor. 


|.  Gai.—He walks with head bon forwards, and eyes: fixed on: 
_ the ground, his legs widely straddling. He brings his fee down, 

' beayily with a slap, first the toes, then the heels, reeling from ' 

' side to side’as he goes, and swaying his arme irregularly... His. 


'' ; eyes are a.great help to him in walking.- He walks backwards ' 


^ 


ied great difficulty ; it is impossible to gët him to keep a straight 


. His. gait has something of-a festinant charaoter ; his preps ` 


` are aima in length, force, arid direotion.- , ^ 


. Co-ordination, as tested by making him bring the tips of his ` 
fingers together, or toudh other paris of his body, « or place the: "ead 


- heel of one foot on the opposite knee, .is fairly good. . 
.,. Writing i is shaky ; he presses his hands'heavily on the paper.’ 
' Nutrition. of musoles, good; no hypertrophy or.atrophy ; no true. 


“fibrillar contractions, though muscular twitchings are noticed here / l ; 


and there even when he is lying at res, No deformities abort 


' feet, but. alight lateral curvata, of spine, dorsal Sor and: 


lumbar concavity to left. 


Speech i is low-toned and mm slow, not jerky : nor — 


`“ nor monotonous. The muscles of his lips soem'elightly weak m 
their action, but there is no paralysis of the facial muscles. 
:1. There is distinct nystagmus (bétter marked on some days than 
. others), brought out when the eyes are fixed: on an object away 
_ from, central line of vision. 


Reflexes. —Patellar ‘reflexes gonó; no ankle dins: plantar i * 


teflexes. present on both sides, rather better marked on left ; 


epigastric and eremasteric ‘reflexes present ; visceral reflexes 


normal, : à 


. v Sensory Functions. Has no apnoea sensations.such as | cold, 
à heat, numbness or priekling. Sensibility to touch seems a little. 
dull ih lower limbs, the light touch of. the head of a pin being | 


- frequently unfelt. Sensibility to pain acute, can readily localise. 


, ',B pin prick, can easily distinguish heat and cold. 


. Sight good ; pupils equal, regular, reacting freely ta light, but 


somewhat slightly to accommodation., 


` December 18, 1894. — Tongue thick and flabby, constant ee ` 


in it; especially on protrusion. , Frequent. involuntary” jerkings | 
' occur in head and upper limbs. Complains- of feeling weaker, and 
. often lies in bed for a day. Has occasionally been troubled with 
‘cramp in muscles of calf. - His walking and general power of: 
` balancing are much worse, and he often falls. In trying to touch; 
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an object he is more uncertain in his aim, from the irregular 
jerkings in his arms during voluntary movement. There. is a 
_ corresponding difficulty in carrying out the heel-on-knee ma- 
nouvre. 

Fundi of eyes show nothing abnormal. (Dr. Macgillivray.) 

February 19, 1897. — Since last note patient has had fair 
general health. He has grown much taller, but there is no im- 
provement as regards any of the symptoms described above. 
His speech is rather worse, the lips still seem somewhat at fault. 
The voice is more monotonous, and-is low in pitch, distinct 
enough when speaking to me, but his mother says that when he 
is reading aloud to her, as he is fond of doing, she often has 
difficulty in understanding him. There is a thickness, a want of 
crispness about his utterance. 

The ataxia of the hands is still as marked, if not moreso. He 
can put in buttons, and write his name—always with the same 
awkward procedure. The superadded movements in using his 
hands axe much as before. j 

He can walk, but only with strong support. His soles feel 
the ground quite well: the feet are raised higher than normal 
and brought down with a stamp, paretic not spastic. Romberg’s 
sign is present, 

When in bed he lies on his back; he has often & painful 
cramp, which causes the left leg to draw up of itself. The pain 
is immediately above and below the knee. Tho limb has first 
to be rubbed over the knee and then pushed down. If it were 
simply pulled down, the pain would be severe. 

In the morning he has some pain in the lambar region, when 
bending to get on his clothes with his mother’s help. This is 
probably due to some stiffness, developed through his position in 
sleep. His back is very weak, and shows still a slight scoliosis ; 
this is not of a permanent character. 

His favourite position is sitting on the floor, with his back 
against the wall. 

A recent symptom is a difficulty in commencing the act of 
micturition ; there is no dribbling afterwards. 

A briet résumé of these cases will be useful, and will show the 
main diagnostic points in Friedreich’s ataxia.* 


^ (I take this opportunity of acknowledging the valuable aid given me in 
taking Cases I. and IV., by Dr. O. Kerr, then house physician in Dundee 
ipee &nd by Dr. À. Oroll, resident physician in the Parochial Hospital, 
in recording Case III, 
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REMARKS ON SOME OF THE lMPORTANT, SYMPTOMS. 


Disturbances of the motor system are by far the most 
important in the symptomatology of Friedreich’s ataxia. So 
much is implied in the name, and Friedreich himself pointed 
out that the ataxia appears in two forms—ataxia or volun- 
tary movement, and static ataxia. Choreiform jerks, 
nystagmus, tremors of tongue, and possibly disturbances. 
of speech, are further evidence of wide-reaching motor 
invasion, while in the later stages of the disease certain 
, muscles are apt to become paretic or paralysed. 

Atazia of voluntary movement is well shown in the gait. 
It has been often described, and has a character which 
marks it off from that of tabes dorsalis. In two of my 
cases (Cases I. and IV.) alone could it be examined. The 
patient in walking keeps his legs &part, and has difficulty in 
keeping to &line. He reels a little, sometimes a good deal, 
like a drunken person. The feet are brought down with a 
slight slap, first the toes and then the heels. The steps are 
short and vary in their length. The arms sway to some 
extent to aid in balancing, and for the same reason the eyes 
are fixed on the ground, a little in front; the head is bent 
forwards. In tabes the movements of the limbs are more 
disorderly, there is more excess of range, more exaggeration ; 
the foot is raised higher, and brought down with more noise. 
The patient can keep to a line, if not asked to put one foot 
_ directly in front of the other. The character of the gait in 
"each case varies, however, according to the stage of the 
disease, and, in tabes, according to the muscles worst 
affected. The point about the gait of Friedreich’s ataxics 
which is most important from a diagnostic point of view, is 
its cerebellar character. This occurs also in Marie’s disease, 
in multiple sclerosis (“ rarely,” Leyden), and of course in 
cerebellar disease. 

But, added to the cerebellar or tabeto-cerebellar character, . 
are various movements of the limbs and trunk best studied 
when. the patient stands. These movements come under 
Friedreich’s designation of static atazia." They are perhaps 

* In one of Senator's cases (84) examined when the disease had mado 


only very slight progress, the locomotor ataxia was'very slightly marked, 
while the static ataxia was pronounced. 
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most strikingly shown when one looks through the camera 
at the patient. The inverted image is seen to be in a 
constant state of unrest, from swaying movements-which 
are in inverse proportion to the amount of support afforded 
to the body. When patient lies in bed they are absent ; 
when sitting with the back well supported by pillows, the 
head and neck move; if sitting unsupported, the move- 
ments are more marked, as the trunk is now swaying; and 
when standing unsupported, they may be seen at their 
maximum. A rough examination, then, shows the patient 
to be standing with legs apart, head and upper part of body 
‘bent forwards, tendons about ankle and on dorsum of feet 
in a state of perpetual motion, toes often with an athetoid 
movement, grasping the floor. 

A more careful examination may show the various , 
muscles of thighs, hips, and back in a state of irregular 
contraction, in the endeavour to preserve equilibrium. 

Ataxia of movement is shown in the lower limbs when 
patient is lying by such common proceedings as putting one 
heel on the other knee. This test is carried out by Cases 
I. and II. very well, much better than one would expect. 

Ataxia of upper limbs is easily brought out by writing, 
threading a needle, putting in buttons, picking up a small 
object. 

The super-added oscillatory movements are present in 
carrying out any such attempt, and the movements are 
clumsy and awkward. The patient wheh lying seems to 
have more control over the test movements of the feet than 
of the hands, possibly because those of the latter are more 
‘delicate. Senator% notes that in his first case, inco- 
ordination is less marked in the lower extremities when 
lying or walking, than in the upper. 

Case I. illustrates the bad effect of rest, i she 1s always 
worse a8 regards the ataxia in the morning, quite apart from 
: the degree of light. 

Tresidder * notes the same to a much greater degree in 
his Case I. He says “ When 23 years of age, the unsteadi- 
ness in walking was so pronounced that a London physician 
was consulted, who thought that the lateral curvature of the 
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spine was producing paralysis, and the patient was ordered 
tolie down continuously. She did so for thirteen months. 
After this she began to walk again, and was at first very 
weak, but in the course of some months regained her 
strength until she could walk nearly as well as before the 
thirteen months rest.” 

Besold's second case, a hawker, believed that his 
long walks (20-25 kilometers) wexe of great service to him. 

These facts are of interest and importance, in view of 
the excellent results in the mechanical and gymnastic treat- 
ment of tabes attained by Leyden, Frenkel and others. 

Organic changes are not affected, but the function of 
the muscles is improved by this method of “ compensation- 
therapeutics.” (Leyden and Goldscheider, Erkr. d. Riickenm, 
page 589.) 

The test of making the patient close the eyes when 
standing or walking (Romberg’s sign), while of very great 
value in locomotor ataxia, is notso useful in Friedreich's 
disease. Increase of unsteadiness through this is often 
absent, as in three out of four of Friedreich’s own cases, 
in Rosenbaum’s®™ elder case, in Bramwell’s first case. 
In my own cases that can walk (I., IV.) there is no doubt 
about the existence of this sign. In Senator’s first case it 
was better marked on the second examination than on the 
first, & year and a half intervening between the two. 

Where the patient can no longer walk, as in Case III., the 
same test can be applied to the upper extremities; here 
there is increase in the superadded movements when the 
patient is using her arms, with eyes shut. 

The so-called nystagmus of Friedreich’s disease seems 
best classed with static ataxia. It is not a true rhythmical 
nystagmus, in the sense of the ophthalmologist, though this 
occurs im rare cases (noted in three of those analysed by 
Griffith). The symptom must be carefully looked for, and 
brought out by directing the patient’s gaze to one or other 
side. When the muscles of the eye-balls have their tension 
thus increased, distinct jerkings are seen—slow they may be 
and irregular, as in Case ILL., when the rate was seven in 
five seconds. Sometimes the movements can only be elicited 
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by turning the patients three or four times round, as in 
. Geigel's * two cases (brothers, ages, 20 and 18). On 
turning the patients to the right the eyeballs both turned 
to the right, and the short jerking movements of nystagmus 
to the left followed, lasting a quarter of a minute. 

In two of Mendel's ? cases, the movements thus brought 
out were very marked, and lasted some minutes. s 

They are found in most cases of Friedreich’s disease— 
(“notin all” Gowers), but they are likewise often found 
in persons who have weak health, and even in the per- 
fectly healthy. 

This nystagmus I found in two quite healthy members 
in each of the families to which my cases belong, but no ` 
pathognomonic stress is to be attached to this. 

On Schultze’s instigation, Ausschlag*® examined 200 
unselected: cases, and of these only 25 showed no tremor, 
though frequently there was only a single movement too 
far. “Only a strikingly high degree and special frequency 
of movements can be regarded as pathological." 

Even modified nystagmus (“ nystagmoid jerkings) is very 
uncommon in locomotor ataxia, 80 this sign may in certain - 
cases be a help in diagnosis. 

The involuntary movements, like an irregular tremor 
shown in the protruded tongue, may, without doubt, be re- 
ferred to the same category as those we have been consider- 
ing,'and some would similarly treat the speech disturbances. 

Besides the swaying movements of static ataxia, there are 
frequent involuntary jerkings, choreiform in character, 
but not so constant or violent as in chorea. 

Thus in Case L, occasional twitchings are seen in the 
face, especially drawing up the right angle of the mouth. 
Very much the same facial movement is seen in her sister. 

In Case IV., the brow is often raised involuntarily. 
The transverse wrinkles so marked in his brow may be 
associated with the bent position of his head, and may have 
been produced by his raising his eyebrows along with his 
upper eyelids. A , Waggling or wobbling of the head is 
constantly to be Seen in the two worst cases, and to a 
slighter degree in the others. Even when lying at rest: 
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Occasional muscular twitchings, not fibrillar, are seen in 
Case, IV. He is subject to a, cramp in the left leg at 
night. 

The other three cases have all been subject to jerkings 
in the legs at night. In the case of the eldest (Case ID., 
they seem to be more of the nature of cramps now, and 
another member of the cid has often to get up to pull 
his legs straight. 

The choreiform jerkings are an almost invariable part 
of the clinical picture of Friedreich’s ataxia, and are of 
great diagnostic importance. They have sometimes led to 
a false diagnosis of chorea, as will be noted arer on (v. 
Diagnosis). 

In one case (Zablndowsk') are noted “ choreiform 
movements, especially when going to sleep," and also at 
that time, twitching in face and ears, and flexion of thighs 
on abdomen. 

Painful cramp like contractions when in bed have 
, been noted by others (Bramwell,® Atlas, vol. i, p. 46; 
Besold * Case IIL). Nocturnal restlessness is noted in 
Bramwell's? Case I. Some of these exaggerated move- 
ments at night are probably analogous to the jerks which 
most people experience.on dropping off to sleep. 

Athetoid movements occur, too, sometimes in a quite 
minor form, as in one of Griffith’s cases where was no 
tremor'but a slow ataxic movement, resembling athetosis, 
which appeared when the hands were lying passively in 
the lap. 

Athetoid movements of the toes in walking are occasion- 
ally present (Liadame's case,’ p. 477). In both of Wallace 
Anderson’s* cases, athetosis was distinctly marked in 
fingers and toes. ‘These cases were peculiar in other ways ; 
the eldest was twelve years old, but looked six or seven, 
and his mental condition corresponded to this age. The 
knee-jerks were present, though faint in both, and so was 
rigidity of legs with spastic gait. The onset in both was 
after measles two years previously. 

The most remarkable movements of this class were 
observed in three cases reported from France. The first 
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(Chauffard™) was a boy of eight; symptoms since age of 
three ; no heredity, sisters unaffected. No nystagmus, gait 
neither cerebellar nor tabetic. One leg made to pass before 
the other with a jerky and exaggerated convergent move- 
ment. Among usual symptoms were the progress, absence 
of jerks, absence of ocular symptoms, comparative preser- 
vation of muscular force, slight, equino-varus. Further 
there was marked lordosis (dorso-lumbar), with «slight 
cervico-dorsal kypho-scoliosis. No choreiform instability in 
repose, but sudden involuntary flexions of lower extremities 
at hips, legs remaining extended. Intelligence good, no 
grimaces. “Hovering” inco-ordination in picking things 
up. Arms took up athetoid position in walking with sup- 
port. Forearms in position of pronation, hands flexed, their 
backs being directed down, fingers extended or flexed in the 
palm. The movements were not the usual slow convulsive 
‘movements of double athetosis. They only appeared when 
other voluntary movements were made—a muscular synergy, 
an athetoid gynkinesia. 

Chauffard easily separates this case not only from athe- 
tosis, but from tabes, insular sclerosis, cerebral diplegias, 
and chorea. But though there are several points of contact 
with Friedreich’s ataxia, it is difficult.to get over the uncom- 
mon features. The other two cases, reported by Londe and 
Lagrange,” are more like the ordinary type: Two sisters, ` 
aged 15 and 16, both took ill at six or seven. At first they 
were regarded as chorea. Absence of jerks, hollow-foot, 
marked inco-ordination, no nystagmus, internal strabismus 
in both; gait staggering; involuntary facial movement ; 
head continually moving in various directions; choreiform 
jerks in head and limbs; danse des tendons in standing; 
slight scoliosis, no sensory or sphincter troubles, no -affec- 
tion of pupils or fundi; mental dulness. Athetoid attitude 
exactly as in Chauffard’s case. 

It is curious that in no one of these three cases was 
nystagmus present; in the latter two the internal strabismus, 
the mental dulness, and the athetoid attitude confer a 
special family mark. 

Deformities of extremities and spime.—Certain detortai- 
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ties affecting the feet and spine have been always regarded 
as characteristic of Friedreich’s ataxia. To these must be 
added the affection of the hand’ shown in my first three 
cases." None of these conditions is essential; the talipes 
(equinus or equino-varus) was noted by Griffith in only 27 
cases out of 143. In a number of instances besides these 
there, was dorsal flexion of all or some of the toes. The 
latter condition in itself might, as Besold suggests, be 
attributable to ‘‘modernes Schuhwerk," unless uncommonly 
well-marked. In Riitimeyer’s families, Blattner and Kern, 
early prominence of the extensor propr. hallucis was re- 
garded as a sign of very bad augury—it was one of the first 
symptoms (Ladame).  Baskett's case,” a girl of 134, was 
treated at a hospital for double talipes varus at the age of 
81. Her symptoms began when she was six, but usually 
deformity of the foot is of late occurrence. It is well- 
marked in Cases II. and IL., but not in the other two. In 
Case I., however, there are indications in the high instep and 
occasional dorsi-flexion of the great toe that the shape of 
her foot will become like her brother’s and sister’s. The 
general appearance in a marked case corresponds closely to 
pes cavus, ‘hollow claw foot." The claw position may or 
may not be assumed by the terminal phalanx of the great 
toe. In Case II. (photo) the right great toe is over- 
' extended as regards both phalanges. This is so, too, in Case 
III. In Plate X.in Med. Annual for 1895, representing a 
case under the care of Mackay, of Devizes, the great toes, 
like the others, have the second phalanges flexed, and this 
seems to have been the way in Ladame’s patient. 

Dreschfeld® describes & case which showed no talipes, 
but hyper-extension of the great toes ‘‘ resembling that seen 
in the early stages of peripheral neuritis.” 

Deformities of the hands have been rarely observed. 
Bramwell gives a family of three showing main en 
griffe. Griffith (Amer. Journ. of Med. Sciences, 1888, p. 377) 
describes one of bis own cases as having “ grasps strong but 
claw-like,” another as having claw-like hands; but he may 
be simply referring to the mode of prehension so common in 
Friedreich’s ataxia. In two of Rook’s’ cases, the hand 
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was claw-like and one had wrist-drop. One of Taylor's? 
cases had a little difficulty in extending the fingers. : 

In Cases I., IL., and IIL, the attempt to extend fingers 
in line with the forearm at once brings out & more or less 
pronounced main en griffe (see fig. 8). Let ine recapitulate 
the description of the condition in this case. When the 
hand is lying passively, nothing wrong is noticed. "When he 
is told to straighten: his fingers, flexion is produced, at the 
wrist, with some bending towards ulnar side. The near 
phalanges are over-extended in the four inner digits, more 
so in the fifth than the fourth, in the fourth than the third, 
and so on. The middle phalanges are flexed, and the ter- 
minals are nearly in line with these. In regard to these 
joints, too, the deformity is more marked in the inner 
than in the outer ‘digits. The fingers are separated a little 
from one another. The thumb is simply bent back. The 
more strongly patient tries to straighten the fingers, the, 
greater does the alteration in form become. The extensor 
com. dig. tendons can be seen standing out on the back of 
the hand, and can be traced up the lower third of the fore- 
arm. The palmaris longus tendon, too, stands out pro- 
minently. The fingers can be adducted and abducted, but 
to & much less degree than normal. 

What’is the mechanism of this condition? It has 
nothing to do with the proper flexors and extensors of the 
wrist, for when the hand is closed, movement may occur at 
the wrist in the normal four directions—flexion, extension, 
ab- and adduction. Itis not a paresis of the extensor com. 
digitorum; its tendons are inserted mainly into the near 
ends of the near phalanges, and. Duchenne hence says 
they might be called extensors of the near phalanges. 
In the above cage, so far from there being any sign of their 
failure to act, the chief trouble would appear to be their 
over-action (over-extension of proximal phalanges). 

The cause is, I think, a paresis of the interossei—not 
paralysis—though the condition seems to come nearer this 
the older the patient becomes (compare condition in‘ the 
three first cases). The interossei flex the first phalanges, 
and extend the second and third; they also abduct and 
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adduct the fingers. When they are weakened, and when 
the common extensor is thrown into action, the fingers 
assume the position above described. To keep the first 
phalanx inline with the metacarpals, antagonistic action of 
its extensor and flexor is needed. ‘‘ When the interossei 
fail, the unopposed extensor causes an exaggerated extension 
.of the near phalanges, and the extension of the middle and 
far phalanges does not only not occur, but they are, on the 
contrary, flexed in direct proportion to the degree of exten- 
sion of the near phalanges." (Duchenne, Syd. Soc. Trans., 
` p. 265.) 

The flexion at the wrist may be thus explained: when 
the hand is extended, not only do the proper muscles of the 
wrist act together, but also the long extensors and flexors of 
the fingers. The combined effect of their synergic action 
is to place the metacarp imn line with the forearm. [If the 
interossel are weakened, and the near phalanges are over- 
extended, the balance 1s upset, the common extensor acts at 
a disadvantage as regards its extending action at the wrist, 
and there is the appearance of a slight drop-wrist. This 
can be imitated to some degree in a healthy limb. 

The greater amount of distortion in the nng and ulnar 
fingers corresponds to the condition in injury of the ulnar 
nerve, and is accounted for in this case by the escape of the 
first two lumbricals, which are supplied by a branch of the 
median. That the whole terminal part of the ulnar is not 
affected is proved by the intact sensibility, among other 
points. 

The simpler case here considered leads to the considera- 
tion of the “ Friedreich foot," about which a good deal has 
been written. I believe that it is analogous to the condition 
just described, and that its formation can be referred to an 
affection of the interossei of the foot (mcluding the short 
flexor and adductor of the great toe). There may also be 
a real weakening of the antero-lateral muscles of the leg; 
there is certainly some retraction of the calf muscles, and 
tightening of the tendon-Achillis. 

Paretic condition of various muscles besides the interosse: 
is present m advanced cases. This is shown in the help- 
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lessness of Cases II. and ILI., especially as regards the whole 

of the lower extremities. The muscles that’ act on the’ spine 

may also be involved. In early cases, decided. ne óf power 
18 usually absent. . " 

Curvature of the Spine is very common in Friedreich' s 
ataxia. Soca, quoted by Hallion,“ says'it occurs in half 
the cases: The photos of Cases II. and III. show the usual 
marked conditions. In the latter, the main convex cprve is 
to the left,'and is greatest about the ninth dorsal vertebra ; 
in the former-it is to the other side; it'is both longer ‘and ` 
more marked, and it is worst at the sixth or.seventh dorsal ' 
vertebra. Perhaps the convexity to the left in the young 
woman is associated causally with the greater weakness in ` 


‘her right:arm from her acute illness. In the common .: 


lateral curvature of adolescents, the main dorsal convexity 
. is usually an exaggeration of the natural-curve to the right, 
as in the brother (Case IL). .In both there is leyuhosis in 
the cervico-dorsal region, in the man this being so marked 
that the vertebral spines are neatly horizontal. when he 
-is. sitting up. Observe how close the numbers on the 
spines appear to ‘be, the effect of’ photographic’ distortion. 
. (fig. 2). 

Hallion™ has made a careful study of the spinal 
curvatures in nervous diseases, especially syringo-myelia, 
infantile paralysis, Friedreich's disease and locomotor ataxia. 
In all, the gray substance of. the cord’ is affected in a 
different degree : in Friedreich's disease a pathological change - 
is found in Clarke’s columns, where some localise vaso- 
motor centres. Have we here, too, he asks, nervous lesions 
“capable of causing an alteration of the bones, and specially -. 
‘of the vertebra? He quotes Soca, to the effect that muscular 
weakness alone is sufficient to account for the condition. 
The want of tone may involve ligaments and bones too, as 
in the common scoliosis, but of this there is no proof. 

We do not require to postulate any marked paresis of 
the spinal muscles; adolescents, who are subjects of the: 
ordinary lateral curvature, are fairly muscular. , A want of 
balance about the groups of muscles is more likely to start 
the scoliosis. i 
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_ REMARKS ON THE CONDITION OF THE SENSORY SYSTEM. 


The sensibility of the skin is frequently quite normal as 
regards pain, touch and temperature, but on the other hand 
it is not uncommon to find a slight dulling. In Cases I. 
and IV. the condition is practically normal; in Case III. 

: there is some delay in recognising touch in the lower 
extremities, but localisation is correct. At one time there 
was absence of sensibility to touch on the dorsum of the 
left foot and the middle toes. 

Case IT. shows slight diminution of acuteness in re- 
cognising touch in the legs, but pain is felt normally; in 
the upper extremities sensibility to touch is normal. The 
curious thing about his condition is, that at one time (1884 
and earlier) there was decided anesthesia to touch and 
pain below the level of the iliac crest, this being proved by 
the examination in the Infirmary (1884), and also by the 
fact that about the age of twenty (1883) he burnt his foot 
by standing on a hot coal without feeling any pain. 

Ii is interesting to compare this analgesia with the con- 
dition m the three cases recorded by Klippel and Durante, 
quoted in Londe's "Thesis. These cases are amongst 
the most important selected by Marie, from which to build 
up his type hérédo-ataxie cérébelleuse, but they are distin- 
guished from the rest of this group, as well as from ordinary 
Friedreich’s ataxics, by the disturbances of sensibility. 

In Lows H., in 1892, tactile sensibility was abolished 
in legs and feet, much diminished in forearms and hands, 
and diminished in face; no plantar reflex; sensibility to 
heat recognised everywhere; retraction of field of vision. 
In 1894, Londe found analgesia in hands and legs; sensi- 
bility to touch, present; sensibility to heat and cold weakened 
in the analgesic parts, retraction of field of vision hardly 
perceptible. 

In Frangois, sensibility to touch and coid; abolished below 
the knee in 1892, two years later no affections of sensibility. 

In their sister, complete anesthesia to all forms of 
sensibility on the internal aspect of the leg, in 1888; 

' whereas a few years later, sensibility in her too, was normal. 
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Londe gives various reasons for his opinion that ihese 
sensory disturbances were due to hysteria: Certainly one 
is justified in regarding the condition as functional, and it 
has to be remembered, that many of the symptoms in 
. nervous diseases, which have a well-marked organic founda- 
tion, are in all probability purely functional. 

One of Stintzing’s cases (Münch. Med. Woch, No. 91, 
1887) had complete anesthesia in the lower extremities, 
and Senator’s* second case felt on the feet needle pricks 
and differences of temperature, only slightly or not at all. 

Déjerine* describes a brother and sister who were 
affected with marked sensory troubles of the extremities, 
diminishing towards the trunk, and also corresponding 
muscular atrophies; these he regards as true cases of Fried- 
reich’s ataxia, with very marked exaggeration of certain 
symptoms, sometimes met with in this disease, though only 
io a very slight degree. He refers them to lesions of the 
peripheral nerves and sensory roots. 

It is interesting to note that Risien Russell, by his recent 
experiments (Trans. Phil. Soc.), showed that anesthesia and 
analgesia occur in the partially paralysed lower extremities, 
after removal of the cerebellum. 

Subjective sensations are also occasionally found. In 
Case II. these used to be, formication in the soles of the feet, 
and tingling sensations in the legs. Case I. had for a short 
time pains in the back of the thighs. 

Lightning pains occurred in one of Déjerine’s cases, very 
much the same as in locomotor ataxia. . Bramwell ® 
reports & family group of three cases, all of whom suffered 
from lightning pains at one time or another, one from 
gastric crises and all from exaggerated sensibility. As he 
notes, one of Charcot’s showed lightning pains. 

Other cases have involuntary spasms, associated with 
itching or other sensations (Tresidder's). 


MENTAL CONDITION. 


A normal mental condition may still be looked upon as 
characteristic. Tresidder’s** three cases showed remark- 
ably high intelligence, one of them having taken an‘ 
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honours degree at Cambridge.  Ladamo's! case had a very 
vigorous memory and intellect. Hector Mackenzie's * 
was bright and intelligent for his station in life. My own 
cases are not affected mentally in the least degree. The 
expression of face is often unintelligent (as in Case IV.), 
and likely to mislead the observer. Cases that have 
normal mental power may be easily excited to uncon- 
trollable laughter (Brock,*! Ladame, Bramwell).  ' 

Mental defect is noted in some cases. In one case, 
epileptic attacks and dementia (Hoffmann, of Heidelberg”) ; 
in another imbecihty (Power, quoted by Gowers, St. Bart.’s 
Hosp. Reports, 1882, p. 305) ; in two sisters, marked mental 
defect (Londe and Lagrange ”); in one of Taylor's 5 increased 
mental irritability, with pronounced feebleness of intellect; 
in the other, not related to the first, epileptic attacks ; 
in Nolan’s® three cases, congenital idiocy; in Vinaj's? 
inental degeneracy. ' 

In some of these, however, the diagnosis is more > than 
doubtful. In itself 16 would not be surprising to find 
mental defect added to the usual symptoms; it would re- 
present a further stage of the neuropathic tendency. 

An American professor (Halbert, Hahnemann Hos- 
pital, Chicago) gives a report of two cases of inherited 
syphilis with spastic-paralytic symptoms, as cases of Fried- 
reich’s ataxia, and in regard, to the elder—eleven years of 
age—makes the quaint observation that “his mental con- 
dition is not greatly impaired, except that it is infantile 
from the lack of development!” 

More will be found on this subject of mental condition 
under the heading of diagnosis (page 105). 


REFLEXES. 


. The condition of the superficial reflexes in Friedreich's 
ataxia may be regarded as normal. 

- In Case II. plantar reflexes are well marked on the right, 
alighily on the left. The cremasteric and abdominal reflexes 
are well marked. -In Case ITI. all are well marked, and 
the plantar exaggerated. In Cases I. and IV. the super- 
ficial reflexes are normal. ; 
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In Berdez’s” case, superficial reflexes were very lively. 
In three of Besold's cases * they were normal, in the fourth, 
abdominal reflexes were absent. 

Variations in degree of cutaneous reflexes are of course 
of constant occurrence in healthy persons, and the point 
under discussion is chiefly of importance as helping to dis- 
tinguish Friedreich’s ataxia from tabes. In the latter 
affection the plantar reflexes, especially, are often absent, 
this being due to the loss of cutaneous sensibility. 

Much more important is the condition of the deep re- 
flexes, of which the knee-jerk alone may be considered here, 
as it is easily tested. 

In the four cases I have described the knee-jerks are 
completely absent, and this is the case in the great majority : 
of examples of Friedreich’s ataxia. 

Crozer Griffith (loc. cit.), in his analysis of a hundred 
and forty-three cases, describes the abolition of the knee 
reflexes as very early and very constant. In ninety cases 
only was their condition mentioned, and curiously enough 
in as large & proportion as twenty-two of these they were 
present, in six being actually exaggerated. It is true that 
Griffith's statistics are compiled from an unsifted mass of 
cases, but one can certainly not go as far as Ladame, who 
holds that the abolition of patellar reflexes is an absolute 
rule in this disease, and that one would do right to mistrust 
the diagnosis of Friedreich’s ataxia whenever the knee 
reflexes are not lost, although all the other symptoms would 
seem to confirm it (Brain, vol. xiii., 1890, p. 492). 

When one comes across a typical family of Fnedreich’s 
ataxics, such as that described by Tresidder,* and finds 
the knee-jerks completely absent in one and present in the 
others, one is forced to the conclusion that this test is not 
infallible. Moreover, it seems probable that the disappear- 
ance of the knee-jerks is, sometimes at least, not one of 
the earliest symptoms. 

In Senator’s ** * first case, these were found to be 
simply weakened one year after the onset of the illness. 
After the lapse of another period of eighteen months the 
right was quite gone, the left could be obtained only by 
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Jendrassik's method. A sister of this patient, who had been 
ill for twenty years, had no patellar reflexes. 

Brock'sf' second case, a man aged 27, had knee-jerks, 
though they were absent in his ataxic brother and nephew. 

Erb? and Mendel! both showed cases in 1890 with 
tendon reflexes, in Erb's exaggerated. In one of Mendel's 
the jerks were presen in May, but absent in the following 
November. 

Londe * would disse Erb’s cases with Marie’s hereditary 
cerebellar ataxia simply on account of the exaggeration of 
the reflexes, though vision was normal and talipes present. 

In the cases I have quoted, as in two of Bramwell’s,” 
the presence of the jerks may not be sufficient to blur the 
picture of Friedreich’s ataxia, but it is a different matter 
when one finds that, along with retention of knee-jerks, 
there are other important deviations from the type. 
Bouchaud,” for instance, records a case which differs 
from Friedreich’s ataxia not only in retention of the jerks, 
but in the impaired mental condition, hallucmations, affec- 
tion of vision, nature of gait, and a too-pronounced 
nystagmus. I might refer further to the cases reported by 
Wallace Anderson," Vinaj,? one of Nolan's,? T. S. Wil- 
son's? first and fourth, as examples that are open to the 
above criticism. 

However, the pathological anatomy of the disease varies, 
as we shall see later on, to such a degree that it is easy 
enough to suppose the knee reflexes might be free from 
interference in an occasional case. Such a case might be 
comparatively free from sclerosis in the lumbar portion of 
the cord. 

Of the visceral disturbances, that noted in Cases IT. and 
IV., viz., slow inception of the act of micturition, is not so 
very infrequent (thirteen times in Griffith's analysis). 


ORDER IN WHICH THE SYMPTOMS APPEAR. 


This is not easy to fix, but usually the ataxia of the 
legs shows itself first. This seems to have been the way in 
all my cases ; in Case I. the speech was very soon involved, 
but so slightly that i& would have remained unobserved, 
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but for the brother's thorough knowledge of the symptoms 
that might be expected. 

In James's,? and one of Brock's 4 cases, this spinal 
curvature seems to have been the first symptom noticed. 
Both cases were lads of 18. One of Besold's* showed 
the ataxia first in the arms. In one of Mendels,? the 
ataxia of the arms was noticed in the thirteenth year 
(writing becoming worse and more illegible), while it ‘was 
two years later before the gait was observed to be changed. 
Griffith, in his analysis, states that the lower extremities 
were first attacked in 114 out of 148 cases, the arms in 

: 10, and arms and speech simultaneously with the legs in 8. 


MODE OF ADVANCE OF SYMPTOMS. 


Bome writers speak of the steady progress of the symp- 
toms of the disease, and contrast this with the remissions of 
insular sclerosis. The mode of advance of the disease varies, 

-however, to a great extent in different cases, and one may 
often distinguish remissions, or at least periods in which the 
symptoms are quite stationary. 

Case IT. showed slowly advancing symptoms till he was 
seventeen; then for two years there seems to have been & 
remission. At nineteen there was rapid deterioration ; 
scohosis and paresis, with unfitness for work, developed. 
Then the disease passed into its present chronic and almost 
unchanging state. 

In Case ITI. the indi are less distinct ; for years there 
has been hardly any alteration, but at about the same age 
as in her brother’s case the extreme RAT in walking 
developed rather rapidly. 

The other cases (I. and IV. ) ow a steady advance, 
much more rapid in the latter than in the former. The age 
of nineteen or twenty will probably be critical in the history 
of Case I. ` 


PERIOD OF ONSET. 


The date of onset of Friedreich's ataxia is by no means 
easy to state. Friedreich himself, judging from his own 
cases, considered that it was to be regarded as a disease of 
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puberty. Most cases undoubtedly begin before this, the 
seventh and eighth years being most common (Gowers ®), 
and it is rarely that one commences after sixteen. The 
onset is so gradual, unless precipitated by an acute illness, 
that it may be almost impossible to definitely mark it. 
One of the latest cases seems to be Auscher’s,—the woman 
being twenty-five when symptoms first appeared, but as 
we shall see, the diagnosis of this case must be accepted 
with reserve. 

Londe (Thése, p. 154) refers to two cases lectured on by 
Charcot, in 1893—brothers, in whom the onset was at twenty- 
five and twenty-one respectively. 

In my cases, the fourth took ill about the age of eleven, 
but the beginning was insidious. 

Case J. was seven when she had the illness, which seems 
to have been very soon followed by slight leg symptoms. 

Case IT. had & prolonged illness, possibly hydrocephalus, 
between his third and sixth year ; there was, however, a long 
interval of good health before the ataxia became noticeable 
at the age of twelve. 

Case III., like her sister, took ill immediately after a 
severe illness, though in this patient it seems to have affected 
the brain. She was then fifteen years of age. 

The general statement holds good that it is a disease of 
the developing period. . 


DIAGNOSIS. 


The diagnosis of Friedreich’s ataxia seems to become 
more involved as time goes on, and cases accumulate. In 
typical family cases, such as the three first above recorded, 
there can be little difficulty if one is at all cognisant of the 
group of symptoms that are required to define the affection. 
But the symptoms are by no means few, and not infre- 
quently some are wanting. Hence, on the one hand there 
are close relationships with some other nervous disorders, 
and on the other more or less atypical cases occur, as to 
whose exact position there is disagreement amongst the 
highest authorities. And even in regard to some cases 
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where an autopsy has been made, and where very decided 
lesions. have been found, there are differences of opinion; 
the.clinical symptoms may put & case into one Disi and ' 
the pathological anatomy into another. . ; 

Senator” considers that’ Friedreich's N is & Fine 
conception, which would exist without any anatomical 
. substratum, just as the notion of diabetes mellitus is inde- . 
pendent of anatomical ideas. The pathological anatomy 
of some forms of diffuse myelitis (“combined sclerosis ’’) 
is very like that of some cases of Friedreich’s, disease, but 
the clinical appearances are so distinct that no one could 
confound them. 

The following case, one would almost think, had.been ^ 
diagnosed as Friedreich’s disease after the; post-mortem . 
examination. ‘ It forms the basis of an elaborate paper: 
` by Tedeschi,” entitled “Die Friedreich’sche Krankhéit — : 
kritische und pathologisch-anatomische Untersuchung.” 

The patient, an orphan boy, aged 17, was admitted 
into the asylum at Florence in May, 1898. Two cousins in ' 
' an asylum with mauia. First symptom five years before, 
through a fright; tremor of right hand gradually involving 
arm, then left arm, next the legs. The tremor was like 
chorea. No pain; no remarkable affection of sight or hear- 
ing ; no deformity.. In asylum, i increase of:choreic move- 
‘ments, . head involved. ‘Walking difficult through inco- ` 
ordination, like an advanced tabetic. Speech slow and . 
’ distinct ;' irritable, quarrelsome; of limited intelligence; ', 
could hardly understand what was said. Died in February, 
1894, -of tuberculosis. - 

One would like informabor about the T nys- 
tagmus, scoliosis, ataxia of upper extremities, and more 
about the sight and sensory system. But even with the 
details given—the mental affection, the uncommon onset, ` | 
the asymmetry of onset, the absence of cerebellar - ‘type in , 
the'gait—I would have no hesitation in saying one does - 
not, from the description, get thé clinical idea that is 
requisite for the diagnosis. 

The autopsy showed, besides EAT AE in various 
. thoracic and abdominal organs, a degenerative process in 
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the. posterior ganglia and posterior roots; marked sclerosis 
of the posterior columns and Lissauer’s zones (reminding 
one in extent and arrangement of the lesions in tabes 
dorsalis) ; marked atrophy of Clarke’s columns and a slight 
change in the direct cerebellar tract in the cervical region. 


The cord was strikingly small, and there was chronic: 


lepto-meningitis spinalis, specially posteriorly. The histo- 
logical examination is most carefully described, but does 
not help the student of Friedreich’s oo if the above 
criticism is justified. 

This, like Case IV., is a so-called *' isolated ” case—that 
is, he is the only one of the family affected with the disease. 
We are thus deprived of one important aid in diagnosis, 
namely, the “ family " character. 

Isolated cases are found to be not uncommon, and a 
survey of a large number in the more recent literature 
makes it clear that there.are no outstanding characters 
which distinguish them from the true family cases occur- 
ring in collaterals. Divergences from the complete clinical 
. type occur here and there, just as they do in the family 
form; and just as each family affected with Friedreich’s 
disease shows its own special peculiarity (Marie**), so 
one must make a certain allowance for individual differ- 
ence in the isolated form. This much being granted, there 
is still room for the criticism that in some of the published 
cases the narrator has shown a somewhat excessive desire 
to fit his irregularly shaped peg in the round hole of the 
“clinical picture." Take for instance the personally 
observed case given by Dana’ in his article on Fried- 
reich's disease in Keating’s '' Cyclopedia of Children's 
Diseases." 

À lad, 18 years old, got an injury to the back of his head 
five years before. Soon he began to feel dull, heavy, and 
drowsy, had pains about knees and ankles, severe pains in 
thighs, pains in lumbar region, constant and severe cepha- 
lalgia, formication in legs, back, and shoulders. Stomach 
symptoms, vomiting occasionally, staggering gait, ankles 
‘unsteady. Felt as if tongue were tied back, consequently 
speech thick. Face became and remained flushed; much 
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dizziness; persistent polyuria (180-190 oz. daily, s.g. 1005- 
1010, no sugar or albumen). Diplopia. 

So much for the history. 

Physical examination showed & vaso-motor paresis of face 
and hands; “drunken” gait; no choreic or tremulous move- 
: ments, except that head oscillated to and fro when he stood ; 
-slight tendency to flat-foot; no scoliosis; olecranon and 

patellar reflexes normal. Sometimes headaches, often vertigo; 
trunk ataxia; motor ataxia in using arms and legs; some 
` nystagmus, which disappeared. Intelligence good. 

Whatever this case is, 1t is not a typical case of Fried- 
reich’s ataxia. The history gives unusually copious and 
varied abnormalities of sensation, and as the author himself 
says, the origin from a blow on the head, and the cerebellar 
ataxla, are suggestive of tumour. The other symptoms all 
seem to point in the same direction (vomiting, polyuria, 
retention of knee-jerks, giddiness, &c.). 

A case is reported by T. 8. Wilson * (Case IIL), as 
interesting from showing the symptom of glycosuria. The 
patient died at the age of 10 of diabetic coma, had been ill 
for five years, showed ataxia of gait, and slowness and 
hesitation in speech; a certain amount of clumsiness of 
hands; absence of knee-jerks; equino-varus; lateral curva- 
ture. There was no choreiform unsteadiness; no tremor on 
movement: great emaciation (from the diabetes, no doubt). 

The case is certainly very interesting, and though the 
details are meagre, I should be more inclined to class it 
with the peripheral neurites than with Friedreich’s ataxia. 
The sensibility was normal, but this may occur in a case of 
diabetic neuritis. 

Case IV. of the same physician seems really to be what 
it was sent into hospital as, viz., St. Vitus’ Dance. The 
unsteadiness became, in a fortnight from onset, so marked 
that the least thing would knock him down. There were 
muscular weakness; lordosis; increased knee-jerks ; spastic 
tendency. Much improvement in hospital. Whole duration 
of illness to time of examination, only eight months. 

Putting aside such cases as extremely doubtful, one finds 
considerable differences in those that remain. 
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Ladame’s,’ M'Caw's,! Baskett's,? Mackenzie’s,? and 
Berdez's,? to name only a few, may be looked on as quite 
typical. 

My Case IV. shows the essential points, namely, onset in 
childhood ; first symptom (ataxia) in legs ; progressive course 
involving legs and arms; affection of speech ; swaying and 
choreiform jerks; absence of knee-jerks; Romberg’s sign ; 
nystagmoid movements; and amongst characteristic nega- 
tive signs, absence of sensory defect; clearness of intellect ; 
normal pupils ; normal ocular fundi. 

On the other hand, there are some points of divergence. 
Though the disease is now far advanced, there is no club- 
foot or extension of great toe and no marked scoliosis. 
Cases reported by Dreschfeld,9? D. Inglis,” Besold,™ (Cases 
III. and IV.) , Zabludowski,™ and many others quite un- 
doubted, show no abnormality in this respect. 

The hesitancy in beginning the act of micturition is not 
very uncommon, and is present in Case II. The cramp, 
curiously enough, affects only the left leg. According to 
Griffith, spasmodic contraction of muscles occurred in 21 
_ of his 143 grouped cases, and was usually in the lower 
extremities. 

Chorea is one of the diseases for which Friedreich’s 
ataxia has several times been mistaken--Ladame, Londe 
and Lagrange,” Bramwell,” first case, one of Ormerod's 
(Med. Chir. Trans., vol. lxviii., p. 149), &c. 

It is to be distinguished by the slowly progressing char- 
acter, the absence of knee-jerks, and the character of the 
involuntary movements. In marked cases of either disease 
there can be no difficulty. The tongue, for instance, in a 
choreic is jerked up and down, in and out, while in an 
ataxic it shows an irregular tremor with‘no rapid jerks. 
The face is usually not affected in Friedreich’s disease, 
though in Cases I. and II. alightly marked exceptions may be 
noted. Chorea does occur in families: “ Though the pro- 
portion is not great, the family tendency in some cases 
is very marked." (Gowers.) : 

Huntingdon’s chorea is hereditary, TM in adult life, 
is accompanied by mental symptoms, and 1s always fatal. 
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Hereditary Cerebellar Atazia.—It is by no means certain, 
as yet, whether this is to be looked on as a definitely marked 
disease with independent-pathology. So far it would appear 
that the symptoms may vary to an extraordinary extent, 
and the autopsies on which Marie“ based. his reasoning 
amount to only two amongst the sixteen cases that he 
reckoned up a8 belonging to the new type. f 

- Londe wrote:a lengthy thesis on the subject (De l'hérédo- 
atazie cérébelleuse), and added three new cases. i 

Marie recognises'in all the character of staggering and 
cerebellar inco-ordination, and connects this with the cere- 
bellar atrophy found in the two autopsies. He is supported 
. in this by ihe most recent observations on the function of 
. the cerebellum.' 

Both Friedreich’s disease and the new y type are family 
diseases, the latter beginning more commonly in adult life, 
the former in childhood. But as we have seen, Friedreich's, 
disease may begin at twenty-five, and on the other hand, 
Fraser's patient (Glasgow Medical Journal, 1880) showed 
signs in infancy. This is one of the two cases of cerebellar 
hereditary ataxia in which an autopsy was made. 


The various other points, when: gone nto, show'a close’ E, 


parallelism in the two types. “The symptoms of Be. 
cerebellar ataxia may, be summarised thus from Londe :— 

(1) Slow and reum affection of legs, in sending or 
‘walking. : kun 

(2) Occasional: pains in legs and loins. Tes f 

(3) Usually in three years or so, uncertainty of hands 
and arms. 

(4) About the same time speech and vision- juvclsd: 
(In Londe's-own cases the eyes were not affected, if one 
excepts nystagmiiform movements). 

(5) Reflexes remain or are increased. This is of course. 
very exceptional in Friedreich's disease. . 

(6) Sometimes mental enfeeblement. v 

^(T) Death at advanced age, usually from inei uresnt 
disease, frequently of the lung. i 
^ Itis much easier to say that the cases collated by Marie 
and Londe are not cases of Friedreich's ataxia, than it is to 
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admit that they should be put together to form a homo- 
geneous group. ‘But the theory put forward by Marie is at 
least plausible—that the same kind of degenerative process 
may be at work, involving the cerebellum only or mainly, in 
his cases—the spinal cord in Friedreich’s disease.* 


RELATION or MENTAL DEFECT TO FRIEDREIOH’S ATAXIA. 


In cerebellar hereditary ataxia mental enfeeblement is 


‘ often present. This leads one to consider the question 


“What weight should be attached to this point in making 
a diagnosis of Friedreich’s ataxia ?" ~ 

The pure type of this affection involves no mental change 
unless occasional irritability and a tendency to uncontrollable 
laughter; even this is exceptional. In fact, if we exclude 
the nystagmus and the speech affaction, in regard to the 
causation of which we are quite in the dark, we have no 
evidence of involvement of the cerebrum, one might almost 
say, of the encephalon. ` 

When the mind 1s affected we may take it for granted 
that the higher cerebral centres are diseased. We have 
seen that this condition is now and again present in cases 
that in other respects correspond to Friedreich’s ataxia, but 
an examination of some cases recently reported males 
one disposed to think that they should be regarded, not 
as Friedreich's ataxics, but as transitional to other types, 
e.g., cerebral diplegia. 

Amongst these I would reckon Nolan's* three cases 
of Friedreich’s ataxia with congenital idiocy. These were a 
sister, aged 22, and two brothers, aged 15 and 10. Their 
mental condition was one of low intelligence; volition 
rarely manifested ; memory defective; no delusions ; speak- 
ing only in answer to queries; anxious to please; good 
humoured ;. asexual. All had nystagmus, internal strabis- 
mus; imperfect laboured articulation, many sounds not 
being uttered ; ataxia in the arms and legs, with Romberg’s 
sign. 


* Compare Dr. A. Meyer’s paper in the last (Autumn) number of BRAIN, 
with a reading of which I have been favoured by the Editor. 
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The thyroid was enlarged in the two elder. “ Universal 
partial analgesia," and “ drop-ankle ” were present in the 
same two. Knee-jerks absent in oldest and youngest, ex- 
aggerated and combined with ankle clonus in the other. No 
scoliosis or Friedreich’s foot; a ''suggestión " of main en 
griffe in two; no visceral disturbances, or ocular troubles 
other than those referable to the external muscles.. The 
true jerky or choreic movements do not seem to have 
been very marked. The disease was observed soon after 
birth. 

There are feud here of an extensive defect of de- 
velopment in the*wiole nervous system. The cases seem to 
be more closely allied to cerebral diplegia than to Fried- 
reich's ataxia. 

Nearly related to these are the cases of a brother and 
sister (Bouchaud™), who at the ages of six and seven 
began to show mental enfeeblement, inco-ordination of the 
four extremities, and tabeto-cerebellar gait. No paralysis, 
nystagmus, or kypho-scoliosis. Speech slow but well arti- 
culated. The dementia steadily increased. ‘Sight became 
lost ; speech unintelligible; chewing and swallowing slow ; 
rigidity of muscles increased, though knee-jerks were in one 
case absent, in the other diminished. The autopsy showed 
double sclerosis of lateral pyramidal tracts, diminution’ of 
sheathed fibres in cortex, anterior and posterior columns 
healthy ; ganglion cells of anterior and posterior horn 
diminished in number. .. 

The same category may be said to include Vinaj’s ® 
family, about which he asks * Is this a hitherto unrecorded 
kind of case or a modification of Friedreich’s ataxia?” — — 

Father, mother, and four children alive, second dead. 
Signs of nervous predisposition. 

(1) Eusebio, well till age of 5, then difficulty i in speaking | 
and walking ; intelligence affected, ending in idiocy; steady 
degeneration. When 11, paralysis of legs; paresis of arms ; 
physical degeneration; no control of bladder or bowel. 

(2) Marietta showed same symptoms at 5; died of 
accident at 9; by that time had lost the power of speech. 

(8) Iside, age 6; slight nystagmus; knee-jerks normal ; 
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gait uncertain ; P staggering ; speech liostiating : scanning ; 
memory weak. 

(4) Egidio, aged 5, large head; unequal pupils; nystag- 
mus; hesitating speech, pronunciation like a child of three ; 
normal jerks. 

(5) Healthy child of fifteen months. 

Jn these cases the evidence against a diagnosis of Fried- 
reich'g ataxia consists in retention of knee- -jerks, absence of 
talipes and scoliosis, and, most important of all, early and 
marked loss of intelligence, The family tendency, age of 
onset, ataxia, affection of speech, nystagmus and preser- 
vation of sensibility bring it into relation with that disease. 
The author rejects as diagnoses : : 

(1) Little's disease (origin; absence of special gait; 
absence of spastic rigidity ; psychic phenomena). 

(2) Spastic tabes. 

(3) Primary progressive myopathy. 

(4) Chronic encephalitis: primary cerebral sclerosis of 
infancy (time of onset; normal mode of birth; absence of 
convulsions, of contractures, of paresis or paralysis; the 
mental phenomena). 

The cases are quite analogous to a number of others 
described by various authors, many of which are brought 
together by Higier™ in his study of the rarer forms of 
paralysis of a hereditdry and family character. After 
detailing four cases of his own in one family, he reviews 
the cases of cerebral diplegia reported by Sachs, Freud, 
Strümpell, Erb, Tooth, &c., The age of onset and the 
character of the affection are pretty constant in all, but 
each family has its distinctive characters. If one takes as 
the chief symptoms, onset in early childhood, spastic ‘or 
flaccid paraplegia, idiocy, nystagmus, affection of speech 
and sight, one sees that Vinaj’s and Nolan’s cases are 
perhaps more nearly related to this gronp than to Fried- 
reich’s ataxia. 

Higier’s own cases are specially interesting, in relation 
to the point now under discussion, from the fact that 
they showed disturbances of co-ordination; weakness and 
awkwardness in upper extremities ; intention-tremor ; great 
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difficulty in sewing, knitting, and writing; in lower extremi- 
ties weakness and stiffness followed by spastic paresis in 
gait, in one spastic ataxia for a time. He draws attention 
to the ‘little-known fact" that inco-ordination does now 
and then occur with increased tendon reflexes, quoting 
' reports by Sachs, Haushalter, Konig, Dreschfeld. I may 
abridge the descriptions of Haushalter’s cases :—Parents near 
blood relations, father alcoholic. Four brothers and sisters, 
normal births. Two eldest affected, now 11 and 10 years 
old. Symptoms first while at breast; rapid advance ; inco- 
ordination of four extremities ; fixed position of arms, of hands 
and fingers ; slight rigidity in extremities, more in tongue and 
face ; choreiform jerks when at rest} increased knee-jerks ; 
pes equinus; anomalies of speech; disturbances of swal- 
lowing; imbecility. Nystagmus only in eldest. 

These cases differ from  Friedreich's ataxia ‘in the 
retention of knee-jerks, the imbecility, the rapid advance at 
an early age and some other minor points, but they are 
transition forms between this disease and cerebral diplegia. 

Collins™ reports a case quite allied to those transition 
forms :—A child, 11 years old, of tubercular heredity (whose 
brother died in his second year, defective mentally and 
nystagmic), began to walk at end of first year. From third 
year gait stiffer, often falling; high myopia in fourth year ; 
did not get on at ‘school; when seen at age of 11, choreic 
movements of lower extremities; speech indistinct; exag- 
gerated action of mimetic muscles under emotion ; old face ; 
gait cerebellar-ataxic, legs kept apart; ataxia of arms, espe- 
cially left; increased knee-jerks; occasional ankle clonus; 
explosive ataxic speech ; imbecile; sensibility and sphincters 
intact; no muscular atrophy; progressive paresis; slight 
nystagmiform movements ; slight club-foot. 

Here there is clearly a defective developmental condition 
of the nervous system in both cord and brain. . 

It is interesting to note how often in these cases which 
present a combination of the symptoms of Friedreich’s 
ataxia with idiocy, the knee-jerks are retained. This tends 
to confirm the very high position of Westphal’s sign as a 
diagnostic mark. 
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To the above list I might add the two cases of Londe and 
Lagrange," who showed imbecility with the exceptional 
athetoid attitude in walking, and  Hoffmann's?' case, 
where there were imbecility and epilepsy, & case he himself 
records as doubtful in regard to diagnosis. 

One sees from this review that when the degenerative 
process has involved not only the spinal cord, but the higher 
cerebral functions, other symptoms besides simple imbecility 
or dementia are almost invariably added to the symptoms 
of Friedreich’s ataxia. And in such cases there must 
always be a doubt as to how far the changes in the cord, 
with their accompanying symptoms, are secondary to the. 
cerebral affection, a doubt which a post-mortem examination 
might not clear away. Mental defect seems a much more 
important sign than the retention of the knee-jerk in making 
one doubt a diagnosis of Friedreich’s ataxia. 


DISSEMINATED SCLEROSIS. 


‘We pass now to consider the differentiation of Fried- 
reich’s ataxia‘ from disseminated sclerosis. This disease is 
said never to occur in families (Marie), but a difficulty may 
arise when one meets an isolated case of Friedreich’s 
ataxia. A good number of cases have been recorded of its 
occurrence in early childhood, but the proof of this ana- 
tomically was first given by Hichhorst in a paper ''über 
infantile und hereditare multiple Sklerose ” (Arch. für Path 
Anat. und Physiol. &c., Bd. 146, Hft. 2, p. 173). A well- 
marked case of insular sclerosis can present no difficulties ; 
the intention tremor is coarse and jerky, much more so than 
in Friedreich’s disease; the nystagmus 1s more pronounced ; 
the course ofthe disease is liable to fluctuations in much 
greater degree; the tendon reflexes ate exaggerated ; ocular 
paralyses and affections of the optic nerve are frequent. 

But the group of symptoms due to insular sclerosis varies 
much. The gait is at times cerebellar in type; knee-jerks 
are occasionally absent; scoliosis may be present; the 
speech may be similar to that in Friedreich’s disease. 

Brissaud (quoted in Londe’s thesis) saysit may be abso- 

i e 
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lutely impossible to distinguish an isolated case of hérédo- 


ataxie cérebélleuse from a case of sclérose en plaques, and. 


the following cases may show the difficulty in diagnosing it ' 


T gem Friedreich's disease. Bouchaud ® describes this one-, ` 


“ Maladie de Friedreich " : 

pes aged 18, always. rather delicate, "feirly Hee at 
school. First symptoms, at 12, viz., awkwardness of hands; 
tremors of upper extremities ; difficulty in walking? Ap- 
prenticed ‘to saddler at 14, but made no progress. On 
. examination asymmetry of face (left smaller) ; left arm and 
leg more awkward and weak than right; intelligence much 
below normal; speech difficult to. understand’; does not 


speak much ; no choreiform instability when at rest; static — 


ataxia when trying to stand ; ‘inco-ordination ; intention’. 


tremors; gait not’ tabetic ; staggering, ` requires support ; 
‘tendency " to, talipes equinus ; “exaggerated extension of 


groat toe ; knee-jerks both retained, left exaggerated ; nystag- , 


mus marked ; slight lateral, curvature; acuteness of vision 


, much ‘diminished ; hallucinations ; no evidence of loss of " 


sensibility. 


This case differs from Friedreich's disease in quite eo 


number of particulars, especially the mental condition, re- 
tention of knee-jerks, affection of vision, gait, asymmetrical 


- appearance of face, greater awkwardness on one side. On all © y 
these points a diagnosis-of disseminated sclerosis would be | 


much more adequate.’ 


. Ewart™ gives a case of a female, aged. 19, of isolated” ? 


n Symptoms began at 16. Menstruation first irregular, 


_ then ceased ; slight affection of speech, only temporary, & .- 


year ago; knee-jerks exaggerated ; slight tremor of hands - 


on purposive movements ; slight lateral nystagmus ; marked 


- ataxia of lower limbs ; slight loss E sensation ; functions of 


brain intact. 


He thought disseminated sclerosis could be excluded by .' 


— the insufficient degree of tremors and nystagmus and the © 


. normal cerebral condition. Friedreich’s disease is, however,. 
a doubtful diagnosis, on account of the disappearance of. 


speech affection and the exaggeration of the. jerks.. These 
' points would Bong it ‘nearer fo disseminated sclerosis. 


e 
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Probably, in a case like this, continued observation of the 
course would séttle the question of diagnosis. 


LOCOMOTOR ATAXIA. 


The diagnosis from ordinary locomotor ataxia can present 
little difficulty. A comparative table of the symptoms is 
given in Ladame's paper. A difficulty comes up when cases 
of Friedreich’s disease have to be distinguished from tabes 
commencing in childhood. In the latter there is usually a 
syphilitic heredity, but not in the former. In a summary of 
ten cases Hildebrandt of Berlin (27) found that six began 
before tenth year, four before fourteenth. In some cases 
ataxia, of extremities takes the leading place, lancinating 
pains in two, girdle sensation in four. Loss of patellar 
reflexes in all cases, eyes three times normal, nystagmus 
twice present, reflex paralysis of pupil twice, disturbances of 
sensibility in only half, disturbances of bladder six times. 
Moreover, the speech often shows disturbances on account 
of slight cerebral affection. Fortunately the symptoms are 
so grouped usually that there 1s not much difficulty in reach- 
ing a decision. 

Raymond discusses this subject at some length in 
a recent paper. He first records two cases, father and son. 
The father was a well-marked tabetic, showing, in addition 
to pre-ataxic symptoms, disturbance of superficial and deep 
sensibility, loss of knee-jerk, urinary incontinence, ataxia of 
the four limbs, characteristic gait, Romberg’s sign, and 
marked eye affections. Onset in 1888, a few years after his 
marriage. Of his family, two girls and one boy were healthy, 
but the youngest boy had a nervous disease. He had always 
been rather weak in mind. In October, 1895, at the age of 
15 he noticed one evening that he could not run, though he 
could walk. There was loss of muscular power; he soon 
found difficulty in climbing a ladder; he let things fall, and 
lost sensation of touch in his hands. He had no pains, but 
a sensation of wearing tight boots, even when his feet were 
bare. Gradually he lost confidence in movements, his gait 
became uneven, and his speech was embarrassed. In 
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January, 1896, this was his state: Development good; 
slight upper dorsal scoliosis; convex to right; tabeto-cere- 
bellar gait; Romberg's sign; much impaired sense of touch 
in hands; impaired sense of posture; loss of deep reflexes ; 
‘fibrillar and jerky tremors of tongue; nystagmiform jerks ;. 
frequent foolish laughter; intellectual functions limited. At 
present (September, 1897) condition rather worse; sight 
gone; (discs “ tabetic ”); jerky movements of limbs and 
trunk more pronounced, especially on effort. 

In discussing this case, Raymond points out certain 
resemblances to Friedreich’s ataxia, viz. gait, scoliosis, 
speech affection, nystagmus, jerkings, loss of knee-jerks. 
On the other hand, it differs in the marked affections of 
sensibility of skin and joints, and the optic atrophy. The 
case resembles tabes in these respects, in the loss of jerks 
and in the motor inco-ordination, but differs in the absence 
of a pre-ataxic stage with lightning pains, Argyll-Robertson 
phenomenon, urinary troubles ; also in the swaying character 
' of the gait, the nystagmus, the scoliosis and the speech 
affection. It is, in short, a hybrid case, a transition form 
between tabes and Friedreich’s ataxia. Going into the 
question of juvenile tabes, he points out its great rarity ; he 
himself has not met with a case in five hundred of locomotor 
ataxia. Only ten cases can he find in literature, with a 
doubtful eleventh, but these are all very characteristic, not 
differing from the adult form unless in a greater tendency 
to early development of optic atrophy, this being unacconi- 
panied by any delay in the advance of the malady. Most of 
the cases published as juvenile tabes are:cases of Friedreich’s 
ataxia, or closely allied thereto, and amongst those Ray- 
mond would place two recorded by Freyer, and quoted by 
Hildebrandt in the paper above referred to. — 

But taberi in the adult may take abnormal forms. Aus- 
cher'sV “case of Friedreich’s ataxia,” with autopsy, 
presents several points of close correspondence to locomotor 
atazia. The onset was not till the twenty-fifth year; there 
was mental degeneracy, and abolition of light reflex. The 
patient was a prostitute, and there were no other members 
of her family affected. She showed marked ataxia of limbs; 
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choreiform movements of head and trunk; double equino- 
varus ; loss of knee-jerks ; nystagmus and affection of speech. 
Sensibility was retained, though in a case of marked mental 
defect ıb must be difficult to test it completely. Some 
lightning pains were present. ‘The autopsy may be sum- 
marised thus:—Meninges normal; cord much diminished 
in size, like that of a child seven years old; cerebrum 
and cerebellum much smaller than normal, but free from 
microscopic changes; posterior horns much atrophied in 
whole length, worst in dorsal region; atrophy of fibres of 
Clarke’s columns, number of cells in them diminished ; 
postertor columns sclerosed in whole length, worst in lower 
part, Goll’s columns being more changed than Burdach’s; 
only a few medullated fibres in Goll’s columns in a net- 
work of fine neurogha fibres; Lissawer’s zone normal in 
lumbar and cervical portions, perhaps slightly degenerated in 
dorsal; posterior roots and antero-lateral columns normal ; 
motor nerves normal; sensory nerves showed a great number 
of non-medullated fibres, or fibres with an extremely thin 
sheath, perhaps embryonal. 

The sclerosis showed what Déjerine had a few months 
before described as a pure gliosis: great abundance of fine 
neuroglial fibres arranged in whorls, absence of granule 
cells, no thickening of vessel walls or of septa connotes 
with pia mater. 

From the clinical account, as well as ni the autopsy, 
one would prefer a diagnosis of locomotor ataxia, with an 
ill-developed brain, the congenital mental defect being 
possibly aggravated by a progressive paralysis, as Schultze 
suggests. Criticism of a case like this is most ‘desirable, 
for from it the following conclusions have been drawn :— 

(1) Friedreich’s disease may start as late as 25. 

(2) Cerebellar defect may account for the clinical signs of 
Friedreich’s ataxia (Senator). 

(3) Mental degeneracy, abolition of light reflex and other 
exceptional conditions may occur in Friedreich's disease. 

(4) The motor nerves may be normal, and the sensory 
show certain changes im Friedreich’s disease (Leyden and 
Goldscheider). 
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(5) A full GonBrnia on: of Déjerine 8 views on the peculiar 
character of the histology in Friedreich's disease. » 
' In making such inferences from & single case, the doubtful 


‘nature of the diagnosis must be borne in mind. ' 


Disease of Cerebellum may cause symptoms like . 


.thóse in Friedreich's disease: reeling gait with a zig-zag - 


character, difficulty in standing, nystagmus, loss of knee- 
jerk (usually not constant); but there is no tabetic character 
in the gait; the choreiform movements are probably. absent ; 


. “the arms are usually steady, rarely they present some ' 


jerky inco-ordination " (Gowers), and in the case of tumour, 


. pressure symptoms are generally present. Some cases of ~ 
' simple atrophy or hypoplasia of cerebellum: have been ' 


XN 


described, but the symptoms are variable. In- Konig’s 5... 
case there was congenital cerebral diparesis, but no affec- © ` 


. tion of inco-ordination, at all, erebongn the hypoplasia was 


very well marked. 
“ Oppenheim has peer cases of cerebellar sclerosis, 


_and has bad one anatomically investigated by Arndt. He 


regards: cerebellar sclerosis as associated with a clinical ` 


. picture composed of vertigo, cerebellar gait, ataxiform dis- 


turbances of movement, weakness of bladder, difficulty of 


' articulation and motor weakness of the, extremities” . 


(Leyden and Goldscheider, loc: ett., p. 597). x 
Although there is undoubtedly & general resemblance 
here, to éases of Friedreich's ataxia, there , would. probably: 

not be much difficulty in distinguishing actual cases. 
Cardossil? publishes & case of “a rudimentary ‘form 
of Friedreich's disease," Nub he admits.is by no means 


typical. . 


: Giuseppe P., aged 40, has a ‘son aged 18, ‘who has had ` 


tremor in the right hand from the age of-13. He himself. . 
began to have tremor in writing at 10. Right arm and . 


. body affected; never so bad as to prevent him from abe 


tending to his usual occupation ; gait, tabeto-cerebellar ; has 
had phthisis for last ten years, not much advanced ; 

oscillation of body when standing, brief, rhythmical, not 
well marked; intention-tremor in upper- limbs, as in dis- 
seminated sclerosis ; ; slight tremors of tongue; speech slow 


nd 
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and hesitating; no nystagmus; pupils: normal; sensory 
system normal; knee-jerks much diminished; no paresis 
or paralysis ; no deformities of feet. 

The symptoms are of too mild a type and too few for 
Friedreich’s disease of thirty years’ duration, and they can 
be resolved into tremor, but apparently not that of chronic 
chorea, nor of paralysis agitans. Possibly a functional dis- 
order allied to one or other of those. 

In this discussion on diagnosis, I have not attempted to 
set forth exhaustively the differences between Friedreich’s 
disease and the various affections likely to give rise to 
difficulty. My desire has been rather, by giving groups of 
cases from recent medical literature, to bring out the close 
relationships that bind one type to another. From a text- 
book stand-point this would be most confusing, but one 
cannot be too often reminded of the somewhat arbitrary 
character of the boundaries. The more numerous the | 
doubtful cases that are published the better, though un- 
fortunately there is sometimes a tendency to magnify this 
gymptom or minimise that, so as to get the case included in 
a favourite type. 


PATHOLOGICAL ANATOMY. 


The following are the more important records of post- 
mortem examinations in Friedreich’s disease :— 

(1-5) Fmedreich and Schultze. (6) Everett Smith, 
Boston Med. and Surg. J., 1885, vol. cxiii. (7) Newton 
Pitt, Guy's Hosp. Rep., vol. xliv. (8-9) Rutimeyer, Virch. 
Arch, vol. cx. (10) Letulle and Vaquez.? (11) Blocq 
and Marinesco.™ (12) Déjenne and Letulle.* è * (13) 
Guizetti.9 (14) Mirto." (15) Michell Clarke." (16) 
Burr. (17) Dana.” 

Autopsies by Menzel, Brousse, Kahler and Pick, Erlicki 
ànd Rybalkin, Rossi and Auscher, are rejected from the list 
as dealing with cases that can hardly be reckoned examples. 
of Friedreich's ataxia. 

For adequate reasons see Ladame,! Tedeschi, and 
Schultze. 9 
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Most of the cases that have been fully described have 
shown extensive system lesions. They Have been sum- 
marised by Ladame in 1889, and more recently Tedeschi 
has given an analysis of 15 up to 1896. The most common 
conditions are diminution in bulk of the cord, sclerosis of 
posterior columns (especially Goll’s), and degeneration of 
Clarke’s columns. Next in frequency is degeneration of the 
direct cerebellar tract, and the antero-lateral ascending tract ` 
of Gowers. The crossed pyramidal tract, may be partially 
involved, but it 1s thought that the true motor fibres are 
unaffected unless in very advanced cases. In one of Fried- , 
reich’s cases the direct pyramidal tracts were involved. 
Apparent involvement of motor tracts 1s explained by the 
‘presence in them to a greater or less degree of neurons with 
-other than motor functions. The “ system " arrangement of 
fibres is, in short, not an absolute one. Occasionally changes 
in the spinal ganglia have been observed. The posterior roots 
have sometimes been found atrophied. Changes in form of 
the central canal, and sometimes peri-ependymal sclerosis, 
have been seen (Déjerine and Letulle). 

Ladame's opinion that the zone of Lissauer ‘(fine fibres 
at outer side of posterior column stretching from apex of 
posterior horn to' periphery) always remains intact can 
no longer be supported. He looked on this as a point of 
distinction, from tabes. ‘But in several cases (Lietulle and 
Vaquez, Blocq and Marmesco, Guizzetti, Mirto) it bas 
been found more or less extensively altered. 

The degeneration of Clarke's column, especially of its 


ganglionic cells, seems associated with the sclerosis of the | , 


direct cerebellar tract. The view that these cells are trophic 
centres for the tract fibres is thus confirmed. In early tabes 
Clarke’s columns are affected. There is an absence of the 
fine fibrous network, while the coarse fibres, the ganghon 
cells, and the fibres of the direct cerebellar tract arising from 
them are unchanged. In advanced tabes Clarke’s columns 
are almost entirely degenerated, and then the cerebellar 
tracts are said to be sclerosed (see- Leyden and Goldscheider,” 
p. 509). : 

‘There appears to be no constant anatomical T 
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which would allow one to say from examination of a section 
of the cord that óne had'to do with Friedreich’s disease, and 
not with tabes, or a combined sclerosis. Déjerine and 
Letulle have endeavoured to find a distinctive character in 
the nature of the sclerosis. Those authors believe that the 
sclerosis in the posterior columns is purely neuroglial, a 
gliosis, consisting of fibrille intercrossed in different direc- 

. tions, and forming whorls like those described by Chaslin 
in the brains of epileptics. Further, the pial prolongations 
1nto these columns are unaltered, and not more evident than 
in & healthy cord. In tabes, on the other hand, there is 
thickening of the septa of the pia mater, and of the prolonga- 
tions which start from them, thickening of the neuroglial 
tissue between the nerve tubes, very pronounced changes in 
the vessels, &c. A vascular sclerosis such as this they found 
in the lateral columns in their cases. 

To meet the possible objection that they are making an 
extensive generalisation from two cases, they point out that 
similar changes have been seen by several authors, but that 
they have not interpreted them in their true sense. They 
quote to this effect from the histological descriptions of 
Friedreich himself, Newton Pitt, Rütimeyer, and Blocq and 
Marinesco. Auscher, in his doubtful case, showed a similar 
condition at:the Société de Biologie, July 26, 1890; and 
Déjerine, after examining his specimens, pronounced them 
examples of pure neuroglial sclerosis. 

Schultze, of Bonn, re-examined by recent methods the 
cord of a case observed and described by Friedreich and 
himself in 1881, and he failed to find any justification for 
the distinction in the nature of sclerosis thus defined by 
Déjerine and Letulle. The whorls of fibrils were not present. 
The vascular thickenings were found in the posterior columns, 
especially between the columns of Burdach and Goll. He 
sums up his re-examination thus : No proper chronic mening- 
itis. The degenerations are essentially a degeneration of 
the posterior roots and their connections in the posterior 
columns and posterior horns, disease of Clarke’s columns, of 
the cerebellar fibres, and the pyramidal tracts—this so far 
as concerns the spinal cord. 
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Michell Clarke ” .describes the autopsy on, a patient 
aged 14, a typical case except that the’ knee-jerks were 
normal, and that during the last few weeks of life he . 
showed symptoms of cerebral tumour (cerebral -vómiting, 
intense headache, optic neuritis,'coma, &c.) A round- 
celled sarcoma was found growing from the under surface 
of the;right half of the cerebellum, pressing on the pons 
and medulla. Apart from this: no change in cerebellum. 
- In eord.no naked eye change except diminution. in size. 
* No complete degeneration in any section, but a partial . 
change chiefly in posterior columns, next most marked in 
: lateral columns with involvement. especially . of the margin 
of the cord, with thickening in, the pia mater and the 
walls of ‘the vessels, and probably with some excess of 
the’ neuroglia.” 

A brother and sister were affected with thes same disease. "un 
Had it not been for this, in view of the presence ‘of a 
_ tumour in the cerebellum, one would have been apt to ask ` 
could not this have accounted for the symptoms. Certainly 
. the symptoms were very severe at the end, and the tumour 
was apparently growing rapidly then, but it might have 
taken on: an active character after a long comparatively 
latent course. The family had a, strongly neuropathic 
tendency, and: it is of course “quite. possible that two 
members.of such a family should have Friedreich's disease 


^. and a third a, ‘cerebellar tumour without Friedreich's disease. . 
Clarke, himself states that -the , changes in the: cord .were `’ 


'by no means so marked as he was led to expect from the 
symptoms. ` s 

Dana’s” autopsy is briefly recorded: it is accompanied 
-.by some photographs of cord-sections. ‘In addition to 
smallness of cord, thickening of pis, sclerogis of posterior 
. columns, sclerosis of lateral columns (crossed pyramidal and 
direct cerebellar tracts).and marginal sclerosis, he observed 
vacuolisation in the gray and white matter all through. 

There is no note of the condition of Clarke’s columns . 
or Lissauer’s tracts, nor. could the author, say whether the- 
sclerosis was really a gliosis. " 

Burr’s™ autopsy was on’ a case. that was eighteen 
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years ill. He found (1) marked degeneration of Goll's 
columns, slighter of Burdach's, from top of cervical to 
lower lumbar cord; (2) degeneration of lateral and anterior 
pyramidal tracts; (8) degeneration of direct cerebellar 
tracts. The sclerosis of lateral columns was not systematic. 
(4) posterior roots much degenerated, anterior intact; (5) 
slight affection of posterior horns with degeneration of 
ganglion cells, while in anterior horns only a very few 
cells were atrophied; (6) degeneration of cells in Clarke’s 
columns; (7) walls of vessels slightly thickened. 

"The following are the chief points in Guizzetti’s ” 
case, who died of heart disease at the age of 28, after the . 
nervous affection had lasted eighteen years: small size of 
posterior roots, spinal ganglia and cord. 

(1) Lumbar region—sclerosis of posterior columns except 
& portion immediately behind posterior commissure and 
inner border of posterior horn, and also Westphal’s posterior 
limiting zone; numerous degenerated fibres in pyramidal 
tracts. 

(2) Dorsal region—posterior columns (with exception of 
part as in lumbar region), pyramidal tracts (numerous 
fibres), Clarke's columns and Lissauer's band all involved. 

(8) Cervical region—Goll’s columns as seriously involved 
as lower down, Burdach’s less so, more healthy fibres in 
pyramidal tracts. Longitudinal fibres degenerated even 
into the nuclei of Goll’s and Burdach’s columns in the 
bulb, the horizontal fibres remaining unaffected. Some 
altered fibres even in anterior pyramids of bulb, contrary 
to usual condition. 

Posterior horns atrophic. Microscopic condition like 
that described by Déjerine and Letulle. 

In ‘peripheral nerves, diminution of coarse nerve fibres 
and presence of numerous fine fibres. 

Mirto's? case (death after five years’ duration of ' 
illness, at age of 19) had systemic degeneration of posterior 
columns (Goll’s, Burdach’s and Lissauer’s) of lateral cere- 
bellar tracts, of Gowers’ tracts; slight degeneration in 
crossed pyramidal tracts disappearing in cervical region, 
advanced sclerosis of Clarke’s columns; rarefaction of 
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reticulum nervosum in anterior and posterior gray columns 
with partial cell-atrophy, partial degenerative neuritis in 
motor nerves (sensory not examined)— spinal ganglia affected 
as regards both cells and reticulum. 

The latter two abstracts are taken from Tedeschi’s 
critical digest, and I have not seen the clinical reports of 
these cases. But, supposing them to be typical, nothing 
of much importance has been added to what was-known 
in 1889 to Ladame, or indeed Friedreich himself. The 
posterior roots and ganglia have shown marked changes, 
and in this respect and the coincident or consecutive 
. affection of the posterior columns the similarity to tabes 
is obvious. In two cases (Guizzetti’s and Mirto’s) the 
principal nerves showed embryonic characters. In Mirto's 
the sensory were not examined, but the motor nerves were 
affected. Auscher’s doubtful case presented similar appear- 
ances in the sensory nerves. 


PATHOLOGY. 


Various theories have been suggested to establish some 
causal relationship between the anatomical basis and the 
clinical symptoms. The general assertion that in & case 
of typical F'riedreich's ataxia the symptoms are mainly 
spinal is one which has been widely though not univer- 
sally accepted. As for the nystagmus, the affection of 
articulation, the giddiness and certain choreiform move- 
ments, though their origin is in all likelihood intra-cranial 
they have as yet no morbid anatomy. The strongest critic 
of the spinal origin of most of the symptoms is Senator.™ ?* 
He has maintained the view that the disease is essentially 
cerebellar, that in its most outstanding features it depends 
on an arrest of development of the cerebellum or of single 
physiologically important parts of it, and that it ıs only in 
a somewhat advanced stage that other symptoms appear, 
referable to super-added degenerations, in cord and cerebrum. 
The cord changes may be concomitant or consecutive. In 
confirmation he quotes Marchi’s conclusion from experi- 
ments: “ Destruction of cerebellum entails degeneration of 
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lateral portions of antero-lateral columns, of anterior part 
of direct cerebellar tracts and of a certain number of fibres 
in the pyramidal bundles,” He says that we know nothing 
of the symptoms associated with disease of Goll’s columns 
alone, that a separate or simultaneous affection of Burdach’s 
would give & clinical picture like that of tabes dorsalis, and 
would be more likely to do so as certain other peculiar 
changes in tabes (affection of Clarke's columns, of Lissauer’s 
zone, atrophy of posterior roots and degeneration , of 
peripheral nerves) are not wanting in hereditary ataxia. 
Moreover, by reference to the autopsies he finds that the 
condition of the cerebellum was not mentioned in eight 
out of the fifteen he analysed. In three cases of the other 
seven there was a recognised atrophy (Menzel’s, Rossi’s, 
Auscher’s). In three cases nothing wrong was seen micro- 
scopically, and in one nothing either with naked eye or 
microscope. This is the weakest point about the theory— 
the want of anatomical evidence—and this objection has 
not been removed by the later post-mortem examina- 
tions, though Clarke's case given above is interesting in 
this relation. As regards the three cases he quotes, 
we have seen how unusual in some important respects. 
Auscher’s cage was; as for Menzel’s, it is generally regarded 
as not a case of Friedreich’s disease, and Rossi's also 
seems to deviate considerably from the classical type. 

The small size of the spinal cord in Friedreich’s disease 
seems to have struck all observers, and Friedreich and 
' Schultze first advanced the view that the columnar degener- 
ations were secondary to an arrest of development in cord 
and medulla. Shrinking of the cord no doubt occurs 
subsequent to the degeneration as the connective tissue 
takes up less bulk than the nerve tubes, but it is questionable 
if this would account for all the difference; it would hardly 
explain why the cord is so much less in this disease than 1n 
other scleroses, even if the points emphasised by Schultze 
are allowed their full weight. This author speaks of the 
general atrophy of the cord in tabes in the dorsal and lumbar 
regions as due to long disuse of the lower extremities. So 
in Friedreich’s ataxia one would, he says, still more look 
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for such atrophy, on account of the inactivity enforced in 
childhood and the longer duration of the disease than in the 
case of locomotor ataxia. 

The theory of developmental error is supported by other 
facts—the presence of numerous fibres without sheaths in 
peripheral nerves (Guizzetti, Mirto), anomalous development 
of central canal of cord (Déjerine, who quotes similar obser- 
vations by Ormerod, Pitt, Everett Smith); condifion of 
syringo-myelia (Friedreich's fourth case, quoted by Schultze). 

No satisfactory explanation has yet been given as to why 
the cord, should be able to perform its functions for a series 
of years varying from two to twenty or more, and then show 
signs of inadequacy. The demands made on the spinal cord 
of a young lad are great enough to test its capabilities most 
thoroughly. In certain families, and certain isolated cases, 
parts of the central nervous system seem to be badly con- 

9 structed. They may be looked upon as unfit to bear a long 
strain, and their decay and death gradually come about ; 
not that the changé is analogous to a senile change ; at least 
the differences are so great as almost to hide any analogy 
that may be supposed to exist. Ifthe process of disease or 
decay has once been started, it is likely to be ag ggravated by 
the struggle for existence among the cells that is taking ' 
place constantly at all ages, and so actively in youth. The 
neuroglia rapidly increases, and not only fills the space 
formed by shrinking of the nerve-tubes, but compresses and 
destroys healthy nerve tissues (Roux and Weigert, quoted 
by Edinger). 

Edinger” a few years ago brought forward his repair 
theory, to: explain the condition found in several nerve affec- 
tions. In any exertion there is waste of nerve-cell and 
nerve-fibre, compensated in health by repair. If nutrition 
is defective through any cause, as a toxin (syphilis, diph- 
theria), or injury, or hereditary nervous weakness, repair will ` 
be insufficient and degeneration may be the result. Some of 
the cord tracts seem more easily acted on than others, 
viz. the posterior columns, pyramidal tracts, and, less fre- 
quently, the cerebellar tracts. A greater strain may be put 
on certain nerve-lines than on others. Thus, taking up 
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tabes, he would explain the involvement of the nerve 
apparatus connected with the erect posture, the ansesthegia 
of soles (pressure on soles), affection of muscle sense, ot 
eyes, &c. 
In -Friedreich’s ataxia he thinks the progress of the 
disease may be explained as the legs and arms are used more 
and more with the progress of years. There is some ab- 
normal weakness, either congenital or precipitated by an 
acute disease. The posterior and lateral tracts which are 
most used thus become affected. Here, however, Edinger 
admits there are serious objections to the adequacy of his 
theory. Why are other parts of the nervous system ex- 
empted through life? Why do the pupils, the bladder and 
the brain not show more disturbance than they do? No 
answer is attempted, but the very elementary nature of 
our knowledge of the physiology of certain parts of the 
nervous system is emphasised. 

Dr. C. Macalister (British Medical Journal, April 8, 1893) 
suggests that the tendency to degenerate in certain diseases, 
such as pseudo-hypertrophic paralysis, may be due to the 
diminution in the functional activity of some gland whose 
secretion exercises a controlling influence over the nerve 
elements. Stawell ® would extend the theory to cover cases 
of Friedreich’s ataxia. 

It will be evident that the above theories, however sug- 
gestive, do not by any means suffice to explain the whole 
disease in any large and general way. This symptom 
or that may be elucidated through the aid of other 
affections, perhaps more thoroughly understood. Atrophy 
of muscles, for instance, as of the interossei, may be re- 
ferred to degenerations of their trophic cells in the anterior 
horns. Atrophies in this disease are not so extensive or 
frequent as to lead one to expect any very striking evidence 
of wasting of ganglion cells, but such wasting has been 
' discovered. 

The atagia seems to be different from that of tabes, both 
clinically and pathologically. The cerebellar character may be 
referred, if not to the cerebellum, at least to the tracts con- 

_veying impulses to the cerebellum. The direct cerebellar 
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and the antero-lateral ascending tracts are longitudinal com- 
missures between successive spinal segments and some part 
of the brain (Foster, “Physiology,” par. 580). Another sug- 
gestion is that the posterior columns are the main tracts 
for conveying motor impulses downwards (Inglis, Journal of 
Nervous and Mental Diseases, January, 1892). Hughlings 
Jackson's view that cerebellar ataxia is due to weakness of 
the back muscles, and to the consequent attempt of the legs 
to correct the weakness of the, back, is strengthened by such 
cases as those we have been considering. (For valuable 
discussion of this subject see paper by Ormerod, riven 
Medical Journal, 1894, vol. ii., p. 1291.) 

But the ataxia is not only cerebellar, it is tabetic also. 
The muscle-sense to whose impairment the most widely 
, accepted theory refers the ataxia of tabes,is usually, though 
as we have seen not invariably, well preserved in Fried- 
reich’s disease, With a pathology so alike, as regards the 
. posterior columns, one is tempted to think that whatever 
explanation is adequate for the ataxia and absence of jerks 
. In tabes is likely to be sufficient pro tanto in the case of 
Friedreich’s disease. 


'TRERAPRURIS. 


Almost all writers on this part of the subject speak in 
the most hopeless tone. .However, Zabludowski in his 
patient, a little girl of 9, obtained decided improvement by 
a four weeks’ course of massage. The case was an isolated 
one, and "was exceptional in some minor points; for in- 
stance, regurgitation of fluids through the nose occurred 
in swallowing, formerly solids also had been thus returned. 
The “cure” so improved her that she seldom fell, walked 
straight, and could feed herself without letting the spoon 
drop. Massage increases the functional capacity, not only 
of healthy muscles but of those whose activity is impaired 
by direct or indirect causes. The nerves are better nourished 
through the improved ‘circulation. Nerves and muscles 
only partially diseased may take up the work of those that 
are further gone. To this one might add Weigert’s concep- 
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5. ] 
tion of the mode of action of a stimulus. “Neither cell 
nor organ is directly strengthened by the stimulus; the 
apparent strengthening is'due to the fact that in action 
portions are used up and replaced by new fresh portions, 
& substitution which in many cases occurs in excess.” 
(Edinger.™) Improvement thus obtained can’ hardly be 
anything but temporary. Case IV. had a month's massage 
in hospital but without benefit. It is clear, however, that 
rest is the worst thing possible for such cases; they should 
be encouraged to take exercise, and to.go through such 
actions as will best bring their co-ordinating faculty into 
use. Touching definite points, picking up small objects and 
placing them on markéd spots, writing, walking without 
or with aid—these and other exercises employed in the 
mechano-therapeusis of tabes should be useful ‘in Fried- 
reich's. ataxia. 
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.cases, acute onset, with fever and pains 1n limbs; spastic TN 
with pains in limbs supervening on the ataxia. . 


a ‘ 


. Ewart. idu Dou , p. 901, 1891: “ Case of Priedreich’s disease, ' ' 


) Lyman. “Juvenile or hereditary ataxia.” — Indern. ‘Clinics, 1891 - 
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Man. “Leçons sur les maladies de la moelle,” 1892. 

HinbmBRANDT. “ Uber tabes dors. in den Kinderjahren.” Berlin, 1892 
(abstr. in Neurol. Centr.). 

Guiant. “Uber Friedreich's hered. ataxie.” Sitsungsber. d. Wurab. 
Phys. Med. Gesellsch, 1892 (Neurol. Centr., p. 50, 1892). Two cases. 

Bunaxss. Bii. Med. Jour., Apnl 9, 1892. “Two cases of Fried- 
xeich's disease." 

AuSCEER. “Sur un cas de maladie de Friedreich avec autopsie.” 
Arch. de Phys. Norm. et Path., April, 1898, p. 840 (see also No. 4, same 

* case). 

M'OAw. ‘Notes of a case of Friedreich's disease in a girl 8 years 
old." Lancet, vol. 11., p. 484, 1898. An isolated case. 

Krauss. “Et tüfalde af Friedreich’s sygdom.” Hosp. Tid., 1898, 
4r, I., 80.' Isolated casó, classic sympt. (Neurol. Centr.) 

OHAUFFARD. “ Maladie de Friedreich aveo attitude athetoides.” Sem. 
Med., vol. xiu., p 409, 1898. Isolated case, marked jerky move- 
ments on exertion. ; 

SmwaToR. “Uber hered, ataxie.” Berl. Kl. Woch., vol. xxx., 
p. 489, 1898. 

SENATOR. Second article. Berl. Klin. Woch., vol. xxxi, No. 98, 
1894. Two cases 1n one family in those two papers. 

ANDERSON, WALLAOE, ''Friedreich's ataxia.” Glas. Med. Jour., vol. 
xl, No. 8, 1898. Two cases, retamned kmee-jerks, mental impair- 
ment, slight athetosis. 

MraTO. “ Atassia di Fredreich e afiassia volgari.” Giorn Del. Ass. 
Det Medics 6 Naturaksh, Anno iv., puntati 8 e 4, 1898. 

TRESIDDER. ‘“ Three cases of hereditary ataxia.” Lancet, vol ii, 
p. 304, 1898. 

WirsoN. “Notes on Friedreich’s disease." Birn. Med. Rev., vol. 
xxxi, October, 1898. Four cases, two isolated, all somewhat 
atypical. 

Janes. ‘“‘ Lecture ona case of Friedreich’s ataxia.” Edin. Med. Jour., 
vol, xxxiv., p. 621, 1898. An isolated case; spinal curvature first 
symptom. 

Broos. “Three cases of Friedreich’s ataxia.” Lancet, vol. i., p. 189, 
1893. 

Fry. “Two cases of Friedreich's ataxia.” Med. Fortnightly, St. 
Louis, December 15, 1898. Typical; sisters. 

BENTHALL. ‘A caseof Friedreich's ataxia.” Brit. Med. Jour., vol. i, 
p. 1,168, 1898. 

Lusz. “Em Fall von Friedreich’scher Krankheit," Deut. Med, 
Woch., August 17, 1898. A typical case with no nystagmus. 

Ravzres. ‘Dela maladie de Fnedreich.” Nouv. Montpelier Méd., 
vol. 11 , pp. 725-748, 1893.. 2 : 

Manin. “Bur ’hérédo-ataxis cérébelleuse.” Sem. Med., No. 56, 1898. 

Brissaup ET LONDE. Rev. Neurol., 1894. One case of hereditary 
cerebellar ataxia. 
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MAGCKENZIB,H, W.G. “A case of non-hereditary Friedreich’s disease.” 
Amer. Jour: of Med. Sci., vol. ovii., p. 871, 1894. 

Guizzmrr. “Contributo ila anatomia patologica della malattie di 
Friedreloh." Tl policlimco, p. 488, 1894. 

DnzmsourRLD. Lancet, vol. i, p. 1,014, 1894. A short account of 
two isolated cases. 3 

NAMMAOEK, Archiv. of Pediatr., New York, vol. xi., p. 886, 1894. An 
isolated case. 

Maoxay. “The isolated type of Friedreich’s disease." Amer. Jour. of 
Med. Sct., vol. viii., p. 151, 1894. i 

Somunrzm, FR, “Uber die Fried. Krank. und ahnliche Krenkhelte- 
formen." Deut. Zeitschr. fur Nervenh., vol. v., 1894. Heft 1-8, 
pp. 27 and 194. A criticism on Senator’s case (No. 31 above), a re- 
examination of the cord of one of Friedreich's cases, with criticism 
of Déjerine and Letulle's observations, and a description of three 
new cases, which he calls a variety of Friedreioh’s disease (ähhlichy. 

Busorp. “Klinische Beiträge zur Kenntniss der Friodreich'schen 
Krankheit." Deut. Zeit. für Nerv., vol. v., p. 157, 1894. Four. 
isolated cases. 

TAvnoB, James. Pract, November, 1894. Two oases, one with 
marked family tendency; the other isolated, with slight mental 
degeneration, and retained, though weak, knee-jerks. 

Krarrt-Epme. “Uber Fried. Krankheit." Allg. Wiener Med. Z., 
No. 14, 1894. One case. 

MiouznnL OLABRKE. “Oase of Friedreloh's disease, with neoropsy." 
Brit. Med. Jour., December 8, 1894. 

BcuunvzE, ''Erwiderung auf den zweiten Artikel von Senator." Berl. 
Kn. Woch., No. 89, 1894. i 


Taser. “Cesopislekatt éeskjoh." Praze. Sajous Annual, 1894. 
One ease of Friedreich's disease in a family with frequent inter. 
marriages. 

BoucHaup. Rev. Neurologique,-No. 1, 1894. (Ref. in Hagier's article). 
Two cases allied to diplegia and Friedreich’s disease. 

LoxpzE. “De l'hérédo-ataxie córébelleuse," Thèse de Paris, 1895. 

GurHEim. “Oase of early Friedreich’s ataxia.” Brit. Med. Jour., 
vol. i., p. 818, 1895. (Also in Trans. Med. Boc., Lond., xviii., p. 869, 
1894-5.) A boy of 9; no family predisposition, no nystagmus or 
speech. defect. i 

Noran. ‘ Three cases of Friedreich's atexia, associated with genetous 
idiocy.” Dublin Jour. of Med. Sci., xox., p. 869, 1895. 

Sxann,S.J. ''Friedreioh's atame, with cases.” Med. Rec., New York, 
xlviii., p. 85, 1895. Four advanced typical oases in a family, with 
strong neuropathic tendency. Onset at 18 or 14. 

Konia, ‘ Oerebrale Diplegie der Kinder, Friedreioh’sche Krankheit 
und multiple Sklerose." Berl. Klin. Woch., xxxii, p. 716, 1895. 
A case like Friedreich's ataxia and disseminated sclerosis ın some 
respacts; also another case of hypoplasia of cerebellum and cord 
without inco-ordination. 
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Bovcuaup. ‘Maladie de Friedreich. Amblyopie, persistance du 
reflexe rotulien.” Jour, d. Sci. Med. de Lille, No. 14, p. 1,818, 1895. 
The parents were first cousins. An isolated case. 


_Stawuin, R. K “Two cases of Friedreich’s disease.” Austral. 


Med. Jour., N. S., xvii., p. 45, 1895. , Brothers, typical cases, 
HALBERT. ." Two cages of Friedreich’s ataxia.” Clinique, Chicago, 
No. 16, p. 686, 1895.. Congenital syphilis, imbecility, spastic symp- 
toms. Not examples of Friedreich’s disease. 
OCanposr S. - Contributo alla forme rudimentale del morbo di Fried- 
"reich." Gazz. d. Osp. Mtlano, No. 16, p. 158, 1895. 
VanHooams. Jour. de Med. de Ohir. et de Pharm , Bruxelles, January 
19, and March 9, 1895. Two typical cases of Friedreich’s disease. 


Horruaxs. Minch. Med; Woch., February 19, 1895. Two cases, ono 
typically Friedreich’s disease, the other doubtful. Epilepsy and 
mental weakness in this. Both isolated. 

Lonne xe Lacranes. Annales de Med., Paris, March 7,1895. “Two 
cases of Friedreich's ataxia.” Sisters; athetoid attitude in walking, 
mental defect. ‘ 

Corus. New York Med. Rec., December 21, 1895, “A contribution 
to the study of hereditary cerebellar and hereditary spinal ataxia, 
with the history of an atypical case of the first-named disease.” 


. Buzz. “A contribution to the pathology of Friedreich’s ataxia.” 


Univ. Med. Mag., Philadelphia (Neurol, Centr., p. 876, 1895). 
Maoxmszrm, H.W.G. ''Friedreich's disease." Article in Med. Annual, 

1895. : A short but valuable descriptive account, with a list of 
' references. 


BaskETT. “A case of Friedreich’s disease." Brit, Med. Jour., vol. ii., 


p. 749, 1896. No family affection. 

Dana, ©. L. “A ease of Friedreich’s ataxia, with autopsy.” Post- 
graduate, New York, vol. xi., p. 828, 1896. 

Hiemer. '' Uber die seltene Formen d. hered, u. fam. Hirn und 
Ruékenmarkskrankheiten.” — Zewischw. f. Nervenhelkunde, vol. ix., 
pp. 1-61, 1896. 

Burpmz. “Un eas isolé de mal. de Friedreich.” Rev. Med. de la 
Suisse 10m. (Genéve), vol. xvi., p. 804, 1896. 

Pry, F. R. * Additional cases of Friedreich's ataxia.” Med. Rev., 
Bt. Louis, vol. xxxiv., p. 19, 1869. One an isolated case, the others 
sisters; of these one is very doubtful, the main feature being 
post-diphtheritio paralysis, 

OmxEROD. “On Friedreich’s ataxie.” Chn. Journ., London, vol. 
vhi., p. 118, 1896-7. 

Rraas, ©. E. “Two cases of Friedreich’s ataxia.” North Western 
Lancet, St. Paul, vol. xvi., p. 264, 1896. Cases not in same family, 
description very brief ; one probably not correctly diagnosed (spastic 
gait, ankle and rectus clonus, but no knee-jerk). 

RosxwBAUM. ‘ Friedreich’sche Krankheit." Deut. Med. Woch., vol. 
xxii p. 483, 1896. Two cases of typical form ; sisters. 
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(84) ZasLupowskr ‘Ein Fall von Eriedreich'scher Krankheit. Behand- 
lung durch Massage.” Berl. Klin. Woch., p. 757, 1896. 


(85) TzDzsoHr. ‘Die Friedreich’sche Krankeit, knitische und path. 
anat. Untersuchungen."  Betrage s. Path. Anat., etc., vol, xx, 
pp. 51-84, Jena, 1896. A useful summary of autopsies. A careful 
pathological account of the case criticised above, and s bibliography. 


(86) Maanus-Levy. Deut. Med. Woch., No. 28,1696. Ver. Beil., No 19. 
Isolated case, doubtful. Details scanty. 


(87) LEYDEN UND GorpscHEIDER. “ Erkrankungen des Ruckenmarkes.” 
Wien, 1895-6. . 
(88) Gowmrs. ‘ Diseases of the nerves snd spinal cord.” London, 1892. 


(89) Var. “Malattia di Friedreloh." Osservazione Clinica. Estratio 
dalla Gazzetta Medica di Tormo, No, 51, 1894. 


(90) Eprmazs. “Eine neue Theorie uber die Ursachen einiger Nerven- 
krankheiten, insbesonders der Neuritis, und der Tebes.” Samm. 
Klin, Vortr., No. 106. 


(91) Raymonp. ‘Tabes juvenile et tabes héréditaire.” Le Progrès méd., 
1897. No. 82 and 88. 


A Case of Friedreich’s Ataxia, with Autopsy and Histological 
Examination. By Jones Simon. (Le Progrès Méd., 1897, 
September 4, No. 36.) 


Juras Simon relates the following case :—Boy, aged 10, only 
child, admitted to Enfante-Malades in 1889 for pains in legs. 
Nothing hereditary of importance. Had pains in legs at 24. 
dysentery at 5, after which he walked badly. In 1891, following 
was observed: strumous aspect, chronic blepharo-conjunotivitis, 
old keratitis, not intelligent-looking, speech slow, jerky. No 
nystagmus, club-foot, scoliosis, sensory troubles or sphincter 
affection. Knee-jerks absent. Standing difficult, especially if eyes 
shut. ‘“ Drunken” gait, often falls. Diagnosis of Friedreich’s 
ataxia, confirmed by Joffroy. In 1896, slight tremor in head, 
jerky and fibrillary movements in hands; motion and sensation 
normal in upper extremities. Lower limbs cannot support him. 
Atrophy of calves and muscles of soles, club-foot, no knee-jerks, 
normal sensibility, cold feet. Pupils normal, transverse nys- 
tagmus on lateral fixation. Tends to slaver, especially on laugh- 
ing, slight deviation of mouth to right. Cannot whistle now but 
could formerly. No scoliosis. The pains he has from time to 
time consist in intense heat and pricking in calf regions. Intelli- 
gence mediocre. Often has headaches followed by vomiting 
preceded by giddiness. Incontinence of urine frequently. 

Death sudden and unexpected. 
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Post-moriem.—Normal naked eye appearance of cerebrum and 
cerebellum ; weight of latter normal. No histological examina- 
tion (unfortunately Rep.). 

Examination of cord by Philippe (three months in Müller's 
fluid, Weigert-Pal stain)—I. Posterior columns show loss of 
myeline sheaths. (1) Sacral region, level of third sacral root: 
rootzones more affected than the zones of endogenous fibres, the 
short commissural fibres; myelinic reticulum of posterior horns 
very peor. (2) Lumbar region: rootzones specially affected, also 
the centrum ovale of Flechsig; cornu-commissural zone nearly 
intact; myelinie reticulum of posterior horns affected as in sacral 
region. (8) Dorsal region: decoloration of posterior columns at 
maximum in upper dorsal region; spec. the lumbo-sacral fibres, 
near the posterior fissure; the myelinic reticulum in Clarke's 
column scanty. (4) Cervical region (sixth root): Goll’s column 
nearly completely decolorized ; the postero-external column also 
well decolorized but less so than in dorsal region. (5) Bulbar 
region: fasciculi gracilis and cuneatus much decolorized, the 
former more, representing as it does Goll’s column. 

II. Posterior roots, loss of myeline everywhere, more so 
where the adjacent posterior columns are most affected. 

III. Lateral columns, affected all along cord, but less so than 
posterior column ; pyramidal tract and cerebellar tract affected ; 
direct pyramidal tract in upper dorsal and cervical regions. 

Where the nerve tubes have gone, their place is taken by a 
dense sclerosed neuroglia, arranged in places in whorls (both in 
posterior and lateral columns); connective tissue thickening of 
pia mater over posterior aspect; ognsiderable diminution in 
number and volume of cells in posterior horn and at base of 
anterior horn; also of column of Clarke in lumbar and dorsal 
regions. 

Oonclusion.—The cord is the seat of a combined sclerosis 
affecting the posterior columns, the pyramidal bundle and the 
direct cerebellar tract. This corresponds fairly well with the 
lesions hitherto found in cases of Friedreich’s disease. In addi- 
tion to the combined sclerosis of the white matter, there is a 
lesion of the gray substance. 


. LESION OF THE SUPERIOR PARIETAL LÓBULE. 


BY GHOIL F. BEADLES, TU. 
i 4 


ANT clinical evidence that may throw light, on the areas .- : 


of the cortical centres -annot: but be of interest and im- i 
portance. The following case has reference to the superior `, 
parietal lobule. A further point that makes’ this of some — 
interest is the fact that definite lesions (except for conges- 
' tioh) of the brain of epileptios dying insane are’ but.séldom 
seen. ') : 
. <The patient, 11445, was & youth who was, admitted i 
into Colney Hatch Asylum on November 25, 1891. , He was' - 
-  then‘aged 18, and was the subject-qf epilepsy. His mother 
^ had died insane. The certificate stated that he was dull | 
‘and of heavy expression, that he used bad ‘and threatening 


"» language and had shown violence, and that he had been 


subject to fits since childhood. During the year 1892 he i 
bad frequent ‘and severe fits, which occurred almost daily ; 
he'was weak-minded with impaired intelligence and almost 
incoherent, ‘and was frequently violent in his behaviour. 
His health, was fair and he was well nourished ; was of clean : 
habits but never occupied, In 1898 he continued much the 
same, although on the whole of quieter behaviour. .Fits ^ 
varied from several a week to; three or four daily. They 
occurred both day and night. Some weaknéss of the right, 
arm: was noted. ue 

In 1894 fits occurred daily. He was an impulsive and 
violent epileptic, continually quarrelling and fighting; his 
mental state was that of an imbecile. No change occurred 
the following year. Bromide of potassium was tried: from 
time to time, but appeared to have but little effect on the 
epileptic paroxysms. 

‘Up to January 6, 1896, the Perm had two or _ three 


+ 





Lesion of left superior parietal lobule. (From a photograph.) 
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fits almost daily. Then for twenty-four hours he had a 
large series of severe fits, moré than thirtyin number. The 
following day he had four more fits, and he died on January 
8 after another succession of fits without regaining con- 
» sciousness. Between the date of admission and death the 
patient had 3,360 fits (a rapid succession being counted as 
one) ; of this number 1,282 occurred during the last year of 
his life. 

The special point of interest in the case is in reference 
to his right leg. The right ankle was drawn up and the 
: toes were contracted. When he walked he dragged this 

foot and bore his weight on the left leg. No reference is 
made to this condition on the patient’s admission, but it is 
probable that it then éxisted. 

‘When he attempted to run, which almost invariably 
: preceded a fit, his right foot seemed to trip him up. As he 

went off into the fit he would scream and roll about on the 
ground, crying out several times “Oh my leg, oh my leg." 
As he recovered from it the toes of the right foot were more 
contracted than usual. 

At the autopsy the abdominal and thoracic viscera were 
normal with the exception of the heart, which was slightly 
hypertrophied with some excess of fat externally, and a 
small amount of atheroma above the aortic valves. It was 
found that the.skull was greatly thickened throughout. The 
external conformation and measurements of the cranium 
were of fair size, but the internal capacity was distinctly 
small: all bony prominences within the fosse were very 
marked. ‘The dura mater was inherent to the calvaria and 
a considerable excess of fluid existed. 

The whole brain was reduced in size, but the left cerebral 
hemisphere was much more contracted than the right. The 
left side was covered by a thickened milky pia arachnoid 
membrane, while the right was not thickened but was 
congested. The pons and medulla appeared smaller on the 
right side, and the right cerebellar lobe also seemed slightly 
reduced in size; the membrane over both these lobes was 
congested but not noticeably thickened. The weight of the 
whole brain before examination was 364 ounces. 
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A localised lesion existed on the upper and hinder part 
of the parietal lobe of the left cerebral hemisphere. Situated . 
in the hinder part of the superior parietal lobule, immediately 
in front of the paxieto-occipital fissure, was & depression on 
the surface of the brain of the size of.a fair sized marble. 
This was filled in the recent state by fluid in the meshes 
of the thickened pia mater. We have no evidence as to the 
cause of the lesion; no injury is known to have occurred. 
This lesion evidently involved the grey cortex. It is the 
site representing the area attributed to the centre for move- 
ment of the small toes, and this is fully borne out by the 
clinical evidence given above. 

Gowers (‘‘ Diseases of the Nervous System,” 1893, vol. 
ii, p. 17), in his explanation to a diagram illustrating the 
‘cortical centre for the leg, suggests that the centre does not 
extend as far back as the parieto-occipital fissure on the 
outer aspect of the hemisphere, but it will be seen in this 
case that the atrophy of the convolution reaches that point, 
and also extends down in front of that fissure on the inner 
surface of the hemisphere. 


PROCEEDINGS OF THE NEUROLOGICAL SOCIETY 
OF LONDON. 


At the Clinical Meeting of the Society, held at 11, Chandos 
Street, W., on Thursday, February 24th, the following cases were 
shown :— f 

Dr. Doxxm.—(1) A child, about 4 years old, with spasm of 
the extremities, more marked in the legs than in the arms, especially, 
though not entirely, occasioned by attempts at using them; as- 
sociated with great coldness and blueness of feet. In some respects 
resembles a case of Thomsen’s disease. The child was quite well 
and walked without difficulty until aged 24 years. No history of 
any morbid heredity. There is no wasting or other abnormality 
discoverable on examination of the nervous, muscular, and other 
systems. (2) A man, aged about 50, with hemianssthesia (in- 
cluding special senses) alternately appearing and disappearing on 
the same side, associated with weakness of the affected limbs. 
(The man is readily thrown into the hypnotic sleep.) The right 
field of vision is much contracted and the left almost ms. He 
protrudes his tongue towards the right, the left side of the tongue 
being markedly humped and the right angle of the mouth drawn 
downwards and to the right. When taste is being tested the 
tongue is protruded normally, and straight. There is probably a 
certain element of malingering in this case, but at first the 
symptoms were clearly genuine. (8) A case of paralysis agitans 
in a man aged 48. The tremors are only noticeable on use of the 
limbs. The motor symptoms and difficulty in walking were 
preceded by & long period of much aching pain in back and legs. 
The symptoms of propulsion and retropulsion are strongly marked, 
and the facial expression and bodily attitude are characteristic. 

Dr. Mott.—A woman,.aged 50, married, seven children, two 
born dead at full term. Present illness commenced four years ago, 
immediately after the menopause, with numbness in the hands. 
The hands became swollen, and she had frequently pins and 
needles in them. March, 1897, numbness occurred in the chin, 
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followed by pins and needles, and the pain and numbness gradu- 
ally spread'to the lips and cheeks ; the tongue also felt large, and 
the skin of the lower part of the face tense and swollen, with 
diminished sensation. Her hands and feet are swollen and some- 
what cyanosed; they feel numb, and she does not feel well in 
the tips of the fingers. There is diminished sensibility to pain, 
pressure and thermal stimuli over the structures supplied by the 
two inferior divisions of the fifth nerves; the ophthalmic branch 
of the fifth is not affected. There is loss of taste over the-anterior 
two-thirds of the tongue to salt, acid or sweet fluids; at the back 
of the tongue she tastes quite well. She did not smell assafcetida 
or ammonia. There was an erythematous rash over the upper 
part of the chest and neck. 

Dr. HgsBERT HawxiNs.—AÀ lad, aged 18. , About four years 
ago noticed that he had to lift his feet high in order to clear the 
ground in walking, and two years later noticed wasting of muscles 
of both thumbs. Nothing in family or personal history to throw 
light on this. Now, has great wasting and complete paralysis of 
muscles supplied by anterior tibial nerves on both sides, with | 
slighter affection of peronei: great wasting of thenar and hypo- 
thenar muscles, with slight wasting and weakness of extensor 
muscles in forearms. No affection of any form of sensation. 
Fibrillar contractions in quadriceps extensor on both sides. 
Knee-jerks, present last November, disappeared in December. 
Well-marked nystagmus. Electrical reactions; true R.D. in left 
posterior inter-osseous group of muscles, and in anterior tibial 
groups on both sides; reduction of irritability to both currents 
in right, posterior inter-osseous group, in intrinsic muscles of 
hands and in peronei. 

Dr. Bravor.—Case of syphilitic meningitis. A man, aged 
25. Syphilis and gonorrhoa twelve months previously. Onset 
in August, 1897, with malaise, severe headache, vomiting, 
followed in five days with severe pains in both arms and difficulty 
in moving them. No anesthesia, no tingling, Glycosuria for a 
week. No pyrexia. At present the following muscles are para- 
lysed on both sides :—Trapezius below level of second dorsal 
spine, exposing rhomboids which can be seen; serratus mag- 
nus; deltoids, except anterior and posterior parts, on the right. 
The following are weak :—Latissimus. dorsi, pectoralis major, 
triceps. At rest the scapula was tilted, bringing the lower end 
nearer to the spinal column; no power to advance or abduct ` 
humerus beyond horizontal line, the latter being performed by 
supraspinatus acting without the deltoid. 
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Dr. Leonard GomvHRIE.—Unilateral syringo-myelia. Female, 
aged 29 years. Thermo-anesthesia, analgesia of left side of head, 
neck and ‘face, with unilateral seborrhea capitis; nystagmus, 
paralysis of left side of palate and of left vocal cord. The bulbar 
symptoms are of two years’ duration. They were formerly 
associated with analgesia and thermo-anssthesia of the left upper 
extremity. 

Dr. STEPHEN Maoxenzin.—‘‘ A Case of Nodding Spasms 
(Spasmus nutans). The patient is an infant, one year of age, 
who has not yet erupted any tooth. The spasms consist of 
combined nodding and rotatory movements of the head. As 
usual in such cases, these movements are combined with 
nystagmus, in this case in & lateral direction. The child is 
well nourished, and im other respects appears well. 

Dr. Onmerop.—General athetosis, with double equino-varus, 
of uncertain origin, in & lad aged 19. Duration of disease five 
years. 

Movements.—Slow, irregular aglio movements of head, 
trunk and limbs, producing varied positions of the body, and 
occasionally throwing patient out of bed or chair. Larger joints 
more affected than small. Movements constant, except that they 
. intermit temporarily when he uses limbs voluntarily, and that 
they cease during sleep ;. physiognomy peculiar; occasional slow 
grimacing ; speech slovenly, nasal, sometimes almost unintelligible; 
breathing irregular and grunting. 

Gait and condition of feet.— Double talipes equinus and pes 
cavus; dorsiflexion of metatarso-phalangeal joints of toes; con- 
traction of calf-muscles ; walks entirely upon his toes. Apparently 
intelligent, and has always been so; passed fifth standard at 
school. 

Hstory.— Present condition developed without assignable cause 
and gradually, at age of 14, after leaving school; movements said 
at first to have occurred only during voluntary actions. Father 
said to be nervous and alcoholic; family history otherwise 
negative, 

Dr. F. E. Barran.—“ Friedreich's Disease and Mental De- 
fect.” Boy, 114 years old; eldest of family of seven; natural 
labour; late in learning to walk ; late in learning to talk; always 
backward; unsteadiness in walking (increased during the last two 
years); dull boy ; ataxia ; speech defect (high palate); nystagmus 
(not constant) ; ineo-ordination of arms; knee-jerks absent, pes 
cavus. Mother had epileptic fits before marriage. No hereditary 
history, 
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Dr. ALDREN TURNER.—À youth, aged 22, who had convulsions 
in infancy, but no subsequent fits. The present condition is as 
follows: — Complete diplopia facialis,» convergent strabismus, 
owing to paralysis of both external recti muscles; double club- 
foot; a spastic gait and exaggeration’ of the knee-jerks; defect 
in the finer movements of the hands (one year ago there 
were irregular athetoid movements of the fingers); myopio 
astigmatism ; no affection of sensation. 


The Society held its first meeting out of London on Saturday, 
April 28rd, when, in response to an invitation from Dr. Alex. 
Hill, Vice-Chancellor of the University of Cambridge, a meeting 
was held in the Physiological Laboratory of that University, at 
4.80 p.m., when the following communications were made :— 

Dr. ALEX. Hinn.—'' Some Specimens of Granules.” 

Professor MacanisrER.—''The Race-Characters of Australian . 
Brains." 4 

Dr. Lawenzy.—''Some points relating to the Sympathetic 
System." 

Dr. Gasxmnn (for Miss Alcoek).—'* The Distribution of the 
Facial Nerve in Ammocætes.” 

Dr. F. B. Barren.—(1) ‘Nerve Terminations in Muscle 
Spindles.” (2) (for Dr. Sihler, of Ohio).—'' Motor Nerve Termi- 
nation within the Muscle Spindle.” 

Dr. Morr.—'' Degeneration of the Neuron.” 

Dr. Langley’s communication was an experimental demonstra- 
tion, and the other papers were illustrated by lantern slides and 
by macroscopic and microscopic specimens. 

At the conclusion of the meeting, members and visitors were 
entertained at dinner by the Vice-Chancellor, in Downing Hall. 


^. BRAIN. 


PART II., 1898. 


@riainal- Articles and Clinical Gases. 


CONTRIBUTIONS TO THE STUDY OF SOME OF 
THE AFFERENT AND EFFERENT TRACTS 
IN THE SPINAL CORD. 


BY J. S. RISIEN RUSSELL, M.D., F.R.C.P. 


Assistant. Physician to University College Hospital, and Pathologist to the 
National Hospital for the Paralysed and Epileptic, Queen Square. 


INTRODUCTION. 


These studies deal more especially with :— 

(1) The posterior columns. 

(2.) The direct cereBellar tract. 

(8. The afferent antero-lateral tract. 

(4.) The pyramidal system, including the crossed, the 
direct anterior, and direct lateral (homolateral) pyramidal 
tracts. 

(3.) The efferent antero-lateral tract. 

(6.) Certain other efferent internuncial tracts. 

They are based on investigations of the spinal cords of 
the following cases in man :— 

(1) Degeneration of the first sacral roots in a case of 
alcoholic neuritis. 

(2. ‘A tumour involving chiefly the seventh cervical 
root on one side, and & limited portion of the lateral region 
of the cord on the same side. 

VOL. XXL. — 10 


146 ORIGINAL ARTICLES AND CLINICAL CASES 


(3. An intra-medullary tumour of the lower part’ of 
the lumbo-sacral cord. 

(4) LA complete transverse lesion of the spinal cord at 
the level of the sixth and seventh cervical segments, the 
result of a fracture dislocation. 

(5. A case in which a large tumour was removed from 
one cerebral hemisphere. 

(6.) A large cyst of the centrum ovale of one oue 
hemisphere, the result of the degeneration of a malignant 
tumour. 

My sincere thanks are due to Sir William Gowers for 
allowing me to make use of Case 1, to Dr. Beevor for Case 
2, to Mr. Victor Horsley for Cases 8, 4, and 5, and Dr. 
Charlton Bastian for Case 6. 

I propose to first give a brief account of the chief points 
in each case, as they concern our present study, and then to 
discuss the facts which appear to be the outcome of the 
investigations collectively, and in conjunction with pre- 
viously ascertained facts of a like character. 


DEGENERATION OF THE First Sacrat Roots IN A CASE 
OF AncoHoLIc NEURITIS. 


In this case sections prepared by Marchi's method show 
degeneration of both first sacral roots, but that on the one 
side is only slight, whereas the other root is considerably, 
though not completely degenerated. On entering the cord 
the fibres at first hug the grey matter of the posterior horn, 
being limited to the dorsal half of that part of the posterior 
columns which borders on the grey matter (see fig. 1). 
They, however, quickly become scattered through the pos- 
terior columns, so that sections from the 5th lumbar segment 
show that no part of these tracts on the side of the more 
degenerated root is entirely free from degenerate fibres, 
excepting the cornu-commissural zone and septo-marginal , 
tracts, though these are still very much more numerous in 
the dorsal half of the columns, and especially in the outer 
part next to the grey matter. No degenerate fibres are seen 
either in the cornu-commissural zone, that is, the ventral 
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part of the posterior columns bordering on the posterior 
commissure, septum and cornu, and to which the name 
cornu-commissural tract has been given by Marie, or in the 
septo-marginal tract, so named by Bruce and Muir in 
consequence of its immediate relationship to the posterior 
median septum. 

There is distinct degeneration of many of the reflex 
collaterals, numerous degenerated fibres of this kind being 
seen coursing through the grey matter to the ventral horn 
of the same side, both in the 5th lumbar and first sacral 
segments of the cord; but none pass to the ventral horn 
of the opposite side, nor do any of the fibres pass. beyond 
the grey matter of the same side as the affected posterior 
columns, to reach the white matter of the ventro-lateral 
region of the cord. A few collaterals are, however, seen 
passing across the base of the posterior horn towards, the 
lateral column of the same side, without any degenerated 
fibres being actually seen in this column. There is also 
degeneration of some of the fine collaterals in the external 
part of the gelatinous substance of Rolando. No degenerated 
fibres can be seen passing by any route to the opposite 
posterior columns, and those seen in them clearly belong to 
the opposite posterior root, which is slightly degenerated. 

In the 8rd lumbar segment of the cord the distribu- 
tion of the degeneration differs from that above described ; 
there is degeneration of all parts of the postero-internal 
column, including the cornu-commissural zone, and there is 
also degeneration of the ventral third of the postero-external 
column, and of a dorsal zone of it at the periphery of the 
cord, not quite amounting to a third of the dorso-ventral 
area of the tract. The middle third of the postero-external 
column is free from degeneration, especially that part of it 
which borders on the substantia gelatinosi Rolandi. No 
degenerate fibres are seen passing to the ventral horn of 
the: same side, or to any other part of the grey, or white 
matter of the cord, other than the posterior columns as 
already described. l 

In the thoracic region the precise distribution of the 
degenerated fibres naturally varies with the level at which 
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they are seen ; but the degeneration tends more and more' 
to limit itself to the postero-internal column, and more and 
more to the dorsal part of this, according to the well 
established law with regard to fibres derived from the caudal 
segments of the cord. Thus it comes about that less and 
less degeneration is seen in the postero-external column, 
and in the cornu-commissural zone, as we pass towards the 
cephalic end of the cord. No degenerate fibres are seen 
passing to the grey matter of the ventral horn, or any other 
part of the cord. 

The degeneration as seen in the cervical cord is limited 
to the dorsal two-thirds of the postero-internal column, the 
area thus occupied being triangular in area, with its apex 
abutting on the posterior median septum ventrally, and the 
base being situated dorsally at the periphery of the cord, at 
which part the degeneration occupies the whole transverse 
area of the postero-1nternal column. AH other parts of this 
column are free from degeneration, as is the postero-external 
column. No degenerated fibres are seen passing to any of 
the other tracts of the cord, nor can any be, traced to the 
grey matter of either ventral horn or elsewhere. 


TUMOUR INVOLVING CHIEFLY THE SEVENTH CERVICAL 
Root ON ONE SIDE, AND A LIMITED PORTION OF THE 
LATERAL REGION OF THE CoRD OF THE SAME SIDE. 


This is & case in which a large sarcoma in the neck 
extended into the neural canal along the 7th cervical 
root, which it destroyed, and to some extent pressed on 
the 6th and 8th cervical roots, without, however, either 
, involving or destroying them. The growth also. pressed 
upon the right half of the cord, so as to push it over to 
the left side of the neural canal, and at the same time 
destroyed a limited area of the lateral region of it, corre- . 
sponding to the areas occupied by the direct cerebellar and 
crossed pyramidal tracts on the right side. Otherwise the 
cord, as seen on transverse section, was intact. i 

The degenerations seen in segments of the cord above 
the lesion consist in a well-marked band of degeneration 
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In this case the tumour involved the whole of the, conus l 
terminalis and extended up into the lumbo-sacral cord toa 

greater height on one side than on the other. At the. lower E 
-part of the sacral cord it was more or less centrally situated -= 
ith a margin.of spinal cord tissue all round its periphery, 
but even here there was a distinct tendency for the one - 
lateral half of the cord to escape to a greater extent than 

e other. By the time the level of the 4th lumbar seg- 

ent was reached the evidence of the greater involvement 

of one half of the cord was most pronounced, nearly all 
the grey matter on one side having escaped together- 
with all the white matter, except both posterior columns, . 
e direct pyramidal tract and part of the adjacent ground 
undles (see fig. 3). The destruction of the other half of 
the cord was even more complete than at more caudal 
els, in that the growth reached to the periphery of i 
cord, except at one or two small points. 
The 3rd lumbar segment, though not itself actually 
involved by new growth on either side, was nevertheless 
wollen and softened on one side, probably in consequence 
of interference with its vascular supply by the growth in 
the. adjacent segment. The swollen, softened condition - 
corresponded to the side on which the tumour reached 
ts highest level. pe 
‘As far as can be determined the 2nd lumbar segment ui 
is free from any morbid change other than the ascending 
degeneration of afferent tracts, and in this lies the chief 
‘interest of the case from our point of view, in that both 
the. postero-external and postero-internal columns a 
‘degenerated on both sides of the cord, while with the. 
exception of a few scattered degenerated fibres the ventro- 
lateral ascending tract is intact on one side, but is distinctly T 


degenerated on the opposite side, as shown in fig. < 4, Wien uu 








































lateral F diede tract ubani to ‘that on which t 
tumour reaches its highest level: 
"The degenerations though obvious in sections stained 
al's method, being recent in character were very muc 
more pronounced | as seen in sections prepared by March 
m thod, which revealed nerve fibres in a recent state of 
eration in all parts of the posterior columns: The 
latt r method also allowed of degenerated fibres being traced 
l from the posterior columns to other parts of the cord, 
we do not propose to enter on the question of their dist 
: ution on the present occasion. Apart from degenerated 
fibres of this kind, the degeneration of the posterior colw 
on both sides, and the venttoluteral ascending tract on on 
side, ‘the other tracts at this and higher segments of. the 
cord. are preserved. E 
Before leaving this part of our subject we may. stat 
that examination of the cauda equina showed that. whil 
many bundles of degenerated fibres existed in it, a con 
siderably larger number of bundles were composed ‘of no 
mally medullated fibres. Indeed, the degenerated bundle 
were not more than could be accotiuted for by th 
proceeding from the destroyed segments of the cord, with. 
out supposing that the growth in the cord had caused any . 
direct damage by pressure of the fibres of the cauda equina, 
of which there was also no other evidence. 8 

























































Compara TRANSVERSE LESION OF THE SPINAL Con», : Ap 
"pHE LEVEL OF THE SIXTH AND SEVENTH CERVICAL . 
SEGMENTS, THE RESULT OF A FRACTURE DISLOCATION. 


In this case the spinal a was completely destroyed 
at the level of the 6th and Tth cervical segments, 50. . 
that no trace of grey or white matter could be found at 
these levels two years after the accident, except that in the | 
posterior part of the cicatrix some posterior root fibres - 
(m regenerated) could be seen. 
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hinder end of the fi of Sylvius. "rore was in n addition 
- some softening in the. region of the optic thalamus. .— 

: As the patient died five weeks after the tumour Was E 
~ removed; the case was one in which the Marchi method 

. proved of the greatest possible advantage in tracing the de- - 

- generations consequent on the cerebral lesion. AIL that we` 

_ propose to do, on the present occasion, is to consider the. 

. "mode of behaviour of the pyramidal system, and certain 
— other efferent tracts which degenerated in the spinal cord. 
Before the decussation of the pyramids at the caudal 
end of the medulla there is, of course, pronounced degenera- 
tion. of the pyramid on the side of the cerebral lesion (see 

- fig. 7), while the opposite pyramid is absolutely intact. 

In addition to this degeneration of the pyramid, degener- 
ate fibres are seen in the inter-olivary stratum, on the side . 
of the lesion occupying a limited. part of this region, which _ 
‘abuts on the dorsal aspect of the pyramid. Another and 
quite distinct tract of degeneration seen on the side of the | 
lesion is one which occupies the ventral margin of the 
medulla, just outside, and opposite to the ventro-external 
. angle of the inferior olive. This is a well-defined band of | 
. degeneration, and is quite distinct and separate from. the 

degénerated pyramid, lying between the external arcuate  . 
- fibres as they course round the medulla opposite the inferior 
- olive (see fig. 7). It has not been found possible to establish 
- with certainty a connection of this tract with any of the’ ` 
. degenerated fibres met with in the pons; but on the other - 
- hand, no secondary lesion, meningitic or otherwise, has been | 
found to account for the degeneration of these fibres. - 

Throughout the whole length of the decussation sueces- 
‘sive sections reveal a thick band of degenerated fibres, z 
-> stained black by the Marchi method, streaming across the — 
. medulla oblongata to reach the opposite crossed pyramidal cu 
- ract.- So pronounced is this band that it appears as if the ` 
whole of the fibres of the degenerated pyramid at the par- 
ticular level under observation were passing. to the. opposite . 
| erossed pyramidal tract (see fig. 8). A few scattered fibres - : 
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wards the cephalic end of. the deedssation; ‘but the number 

of these i is smali compared to what one would have expected 
with so extensive a degeneration of the pyramid. : 

It is impossible to distinguish the degenerate fibres that 
were seen in the inter-olivary stratum from those of the - 

py nid, at this level; but throughout the caudal end of . 
the medulla there is seen a distinct tract of degenerated Re 
fibres, Separate from the pyramid, and occupying the lateral 
region of the medulla opposite the ventral tip of the anterior 
horn. (see fig. 9). This is the same tract of fibres which 

. .was seen opposite the ventro-external angle of the inferior 

ee olive before the decussation ; but whereas in that situatic 

it was a narrow band of some length, here it Soup a 
more or less oval area. 

A well-defined group of degenerated fibres occupies. the 
dorsal part of the otherwise unaffected pyramid (see fig. 10), 
which structure, it will be remembered, was quite free from. 
any degeneration above the decussation. This bundle of 
fibres lies between the root of the ventral horn and the 
decussating fibres derived from the degenerated pyramid. - 

In the cervical cord, as seen in sections at the 5th 
segment, the efferent tracts found degenerated are both 
lateral pyramidal tracts, the direct pyramidal tract om the 
side of the cerebral lesion, a tract at the periphery of the 

_ventral part of the cord, opposite the ventral horn, and 

another collection of fibres on the inner side of the ventral 

horn of the side of the cord opposite to the cerebral lesion. 

Of these degenerations by far the most extensive is, of- 

course, that of the crossed pyramidal tract on the side 

opposite to the lesion. Degenerated fibres occupy a far . 

wider area than that usually assigned to the fibres of the 

crossed pyramidal tract which are derived from the cere- - 
brum. The peripheral region of the cord in the positions. 
of the direct cerebellar, and ventro-lateral afferent and. 
efferent tracts is spared, but degenerated fibres otherwise 
occupy the whole of the lateral area of the cord up to 
the grey matter of the -porteries and anterior horns, 
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throughout the cord, and are still a distinct bundle in the 
last sacral segment; the degenerate fibres in the crossed 
pyramidal tract on the side of the lesion (homolateral fibres) 
can also be traced as far as the last sacral segment, but only 
a few scattered degenerate fibres are to be seen at this level, 
while those of the direct pyramidal tract can be traced with 
certainty to the last sacral segment, and form a distinct 
though ‘scattered group, chiefly in the dorsal part of the 
anterior column. As is usual in the case of the crossed 
pyramidal tract, the degenerated fibres are grouped nearer 
and nearer to'the periphery of the cord, as we pass towards 
its caudal extremity; but numerous degenerate fibres are 
seen in the lateral limiting layer through which they probably 
pass to reach the grey matter; while it is of interest to note 
that those of the direct pyramidal tract in the ventral region 
`of the cord, on the other hand, leave the periphery and group 
themselves in the dorsal part of the anterior columns imme- 
diately in front of the anterior commissure, as we reach 
nearer and nearer to the caudal extremity of the cord. 

Throughout the sacral cord numerous degenerated fibres 
are seen passing in the anterior commissure, and are 
evidently derived from the direct pyramidal tract which 
is degenerated. These fibres pass from the side of the 
degenerate direct pyramidal tract to the grey matter of the 
opposite side. At no other level of the cord have I been 
able to trace any crossing of these fibres in the way that 
they are seen to behave throughout the sacral. region. In 
addition to the fibres already described as decussating, there 
are some which appear to take an opposite course in their 
passage from the grey matter of one side to that of the 
other, and are possibly derived from the crossed pyramidal 
tract. 


A LARGE CYST OF THE CENTRUM OVALE OF ONE CERE- 
BRAL HEMISPHERE, THE RESULT OF THE DEGENERA- 
TION OF A MALIGNANT TUMOUR. 


In this case the right cerebral hemisphere was the seat 
of a large cavity measuring about 7 cm. in its antero- 
posterior, and 5 cm. in its transverse diameter, occupying 
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the centrum ovale, and extending to a depth sufficient to 
involve the upper surface of the basal ganglia. 
l This case like the last proved to be one in which the , 
Marchi method was of the greatest possible advantage 
. for tracing ‘the degenerations. As in the last case, the 
: mode of behaviour of the degenerated efferent fibres in the 
spinal cord is all that I Propose to deal with in the: present 
. paper. . : 
~ In the medulla oblongata, prior to their decussation,. the 
.. left pyramid is intact, while the right (that on the side of 
the cerebral lesion) is markedly degenerated, though, of. 
course, to a less pronounced degree than in the other case 
with a much more extensive cerebral lesion., This case also 
differs from the last in two other respects, in that no 
degenerate fibres are seen in the inter-olivary stratum ‘and ' 
‘there is no evidence of degeneration in the tract of fibres at 
the periphery of the cord opposite'to the inferior olive. 

At the decussation of the pyramids the degenerated . 
fibres of the pyramid stream off to the opposite crossed 
pyramidal tract. No degenerated fibres are seen: passing 
. to the lateral pyramidal tract on the side of the lesion. ; 

- There are no degenerate fibres at the periphery of the 
medulla: opposite the tip of the ventral horn as in the other . 
cage, and there are also no degenerate fibres at the dorsal: 
end of the normal pyramid between the grey matter of the 
ventral horn and the band of degenerate fibres’ from the 
pyramid of the side of the lesion, in their passage to the 
opposite crossed pyramidal tract. 

In the cervical cord the degenerated fibres are limited, 
to two regions of its transverse area, the opposite crossed ' 
‘pyramidal tract, and the direct pyramidal tract on the side 
of the lesion. ‘here are no degenerate fibres in the crossed 
pyramidal tract of the side of the lesion, or in any tract 
other than the two just named. The degenerate fibres in 
the direct pyramidal tract are few and scattered; while 
` those in the opposite crossed pyramidal tract‘are very much . 
more numerous, and occupy an area much wider in extent 
than that usually assigned to the crossed pyramidal tract. 
' These degenerated fibres are seen in the greater part of the - 


STUDY OF SOME TRACTS IN THE SPINAL CORD 159 


lateral region of the cord dorsal to the lateral horn, with 
the exception of a band at the periphery of the cord in the 
situation of the direct cerebellar and dorsal part of the 
afferent ventro-lateral tract; but even this area is not quite 
free as at about the region of the junction of the two 
afferent tracts, degenerate fibres are seen reaching quite 
to the periphery of the cord. 

The -lateral limiting layer is also invaded by degenerate 
fibres of the crossed pyramidal .tract,‘and ventrally, such 
degenerate fibres are seen on the outer side of and close 
to the lateral horn ; they extend to just on the ventral side 
of this horn of the grey matter. 

In the thoracic cord degenerate fibres are still seen in 
both tracts, though fewer than in the cervical region; those 
of the crossed pyramidal tract are, however, just as scattered 
as in that part of the cord, occupying an area far greater 
than that formerly supposed to belong to this tract. 

The lumbar cord is characterised by a few degenerate 
fibres in the dorsal part of the direct tract, in front of the 
anterior commissure, while an extensive area of degenera- 
tion still represents the opposite crossed pyramidal tract. 
The latter tract is as usual wedge-shaped in this region of 
the cord, the base of the wedge reaching quite to the 
periphery, while its apex encroaches on the lateral limiting 
layer. 

A degenerate fibre here and there is all that remains 
of the degenerated part of the direct pyramidal tract when 
the first sacral segment is reached, while a fair number of 
degenerated fibres are seen throughout the whole area of 
the opposite crossed pyramidal tract at this level; the 
diminution in the number of such fibres even in this tract 
is, however, marked. 

No degenerated fibres are seen crossing in the anterior 
commissure from the degenerate direct pyramidal tract to 
the opposite ventral horn, at any level examined. 


SUMMARY or RESULTS. 


In brief, then, the facts which appear to be the outcome 
of these investigations are :— 
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(1) Fibres derived from the first sacral posterior root 
while on entering the cord, first occupy that part of the 
postero-external column which abuts on the grey matter 
of the posterior horn, subsequently become scattered so as 
to occupy all *parts of the posterior columns, including the 
cornu-commissural zone and septo-marginal tract, a region 
suppased to be exclusively occupied by fibres of endogenous 
origin. ` 

(2) Reflex collaterals derived from this root pass through 
the grey matter to the anterior horn of the same side, but 
not beyond it to the white matter of the ventral part of the 
cord, nor can any fibres be seen decussating to the opposite 
posterior columns, ventral horns, or other part of the 
opposite half of the cord. Such fibres are only seen passing 
to the anterior horn in the segment of the cord to which 
the root corresponds and that immediately on its cephalic 
side, viz., the 1st sacral and 5th lumbar segments; no 
such connection is detectable in other lumbar segments or 
in the thoracic or cervical regions of the, cord. 

(3) According to the already ‘well-established law fibres 
having this origin are limited to the dorsal part of the 
posterior-internal column in the cervical cord, and are all 
destined to terminate in the nucleus of the funiculus gracilis. 

(4) The band of degeneration in the spinal cord, conse- 
quent on destruction of the 7th cervical root, is limited 
to the postero-internal column, and does not encroach on 
the limits of the postero-internal column in its course to the 
cuneate nucleus in the medulla. 

(5) The degeneration of this root four segments above 
its point of entry into the spinal cord occupies the whole 
dorso-ventral length of the postero-external column, as seen 
on trausversé section, but few of the fibres of the cornu- 
commissural zone escaping. 

(6) The afferent ventro-lateral tract commences to take 
origin in the spinal cord as far caudally as the third lumbar 
segment. E 

(7) In the lumbar, and lowest part of the thoracic 
region of the cord, this tract is situated at the periphery 
just ventral to the position of the crossed pyramidal tract. 
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(8) In the upper cervical cord, on the other hand, the 
tract occupies an area considerably removed from the 
periphery of the cord, and separated from it by a well- 
marked band of healthy fibres. In addition to this, the 
tract extends much further ventrally than in the thoraco- 
lumbar cord. 

(9) The efferent ventro-lateral tract, on the other hand 
is situated at the extreme periphery of the ventral part of 
the cord in its lower cervical and upper thoracic regions. 
In fact, the fibres which separate the afferent ventro-lateral 
tract from the periphery of the cord in the cervical region 
are evidently those of the efferent ventro-lateral tract. This 
tract preserves its peripheral position throughout the whole 
length of the part of the cord through which it can be 
traced. The part of the tract which can be traced farthest 
towards the caudal end of the cord, by the Weigert-Pal 
method of staining, being that which abuts on the anterior 
median fissure. 

(10) The degeneration of the comma tract of Schultze, 
in the 8th cervical segment of the cord after a transverse 
lesion at the 6th and 7th cervical segments, occupies the 
greater part of the postero-external column. 

(11) After a transverse lesion of the 6th and 7th 
cervical region of the cord the comma tract can be traced 
as a distinct band of degeneration, through seven segments 
of the cord, to the level of the 6th thoracic segment. 

(12) Fibres of the crossed pyramidal tract, derived from 
the opposite cerebral hemisphere, extend throughout the 
whole length of the spinal cord. z 

(13) The fibres which degeneraté in the crossed pyra- 
midal tract on the side of the lesion (homolateral fibres) pass 
to this tract from the degenerate pyramid, at the decussa- 
tion at the caudal end of the medulla, instead of passing to 
the opposite crossed pyramidal tract in the way that the 
bulk of the degenerated fibres do. 

(14) These homolateral fibres pass to the caudal ex- 
tremity of the cord, and can be seen with certainty as far 
as the last sacral segment, where, however, only a few such 
fibres are to be seen. 
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(15) The direct pyrainidal tract extends throughout the 
whole length of the cord, in that degenerate fibres can be 
distinctly seen in the anterior columns as far Ca a8 
the last sacral segment. 

(16) Fibres derived from the direct yami] tract appear 

‘to decussate throughout the whole length of the sacral cord, 
crossing in the anterior commissure to the grey matter of 
the opposite side. i 

(17) Every lesion of the brain, which results in degenera- 
tion of the pyramidal fibres, does not of necessity cause 
degeneration of those of them which pass to the lateral 
pyramidal tract on the side of the lesion (homolateral fibres), 
as shown by the case of tumour of the centrum ovale, with 
degeneration of the direct and opposite crossed pyramidal 
tracts, without any degenerate homolateral fibres being 
found. . 

(18) The real mode of origin of the efferent degenerate 
fibres seen in the cervical cord, occupying regions other than 
those belonging to the direct pyramidal tract on the side . 
of the lesion, and to the two crossed pyramidal tracts, is 
doubtful. The degenerate fibres in the inter-olivary stratum 
on the side of the degenerate pyramid are the continuations 
of degenerated fibres which exist in the fillet throughout the 
pons, and which may possibly be the result of the lesion of 
the optic thalamus. 

(19) All that can at present be said with regard to the 
efferent tracts, other than those occupying the usual areas 
of the pyramidal fibres, is, that they are probably composed 
of internuncial fibres, and that there seems little doubt that 
the tract seen at the periphery of the medulla, external to 
the inferior olive, and traced to the cervical cord, where it 
occupies & limited region at the periphery, opposite the 
tip of the ventral horn, is distinct from the degenerate 
pyremid, and that its fibres do not appear to be derived 
from this source. 

(20) The degenerate fibres seen in the dorsal part of the 
otherwise normal pyramid, at the caudal end of the medulla, 
close to the root of the ventral horn, and between it and 
the decussating degenerate fibres from the pyramid on the 
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side of the lesion, may be derived from the degenerate 
pyramid, or they may be derived from the degenerate fibres 
seen in the inter-olivary stratum, in that no degenerate 
fibres from the latter source are seen passing to the posterior 
column nuclei by way of the internal arcuate fibres; but 
from which of these sources it is not at present possible to 
say with certainty.. The possibility of their being derived 
from the degenerated fibres in the inter-olivary stratum 
is, however, further suggested by the fact that in the case 
of cyst of the centrum ovale, neither the degenerate fibres 
in the inter-olivary stratum nor those in the dorsal part 
of the opposite pyramid are seen. Too much cannot be 
made of this argument, however, in that in this case not 
even all the fibres, which we expect to find degenerated in 
a lesion of the cephalic end of the pyramidal system, are 
found in this condition, for, as far as can be ascertained, 
the homolateral fibres in the lateral pyramidal tract on the 
side of the lesion are intact. Under such circumstances 
it is possible that other fibres, such as those now under 
consideration, though: derived from the pyramidal system, 
may escape degeneration in a limited lesion of the cere- 
brum, in the same way that the homolateral fibres have. 
But from whichever source these fibres are derived, it is 
clear that they belong to a decussating system, in that the 
pyramid in which they are found is absolutely intact on the 
cephalic side of the pyramidal decussation, unless we assume 
that they result from compression of the healthy pyramid 
by the swollen fibres of the degenerated pyramid, in the 
way that Hallopeau and Rothmann attempt to account for 
the degeneration of the homolateral fibres. 


COMPARISON OF RESULTS WITH PREVIOUSLY ASOERTAINED 
Facts. 


It will be profitable for us to compare the results that 
. have been just summarised with those facts which have 
been previously ascertained by similar investigations in 
man, and by experiment, or otherwise, in animals. In 
doing so it will conduce to clearness if we preserve the same 

, e 
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order of considering the various tracts as has been observed 
in previous parts of the paper, dealing with the afferent 
tracts first, and the efferent tracts subsequently. ` 


The Posterior Columns. 


Instances in which there has been an opportunity of 
examining the spinal cord in man after lesions of nerve 
roots are so rare, and especially instances in which a single 
root has been damaged, that the two cases here recorded 
. are of considerable value. Moreover, in that the case of 
degeneration of the first sacral roots allowed of the Marchi 
method being used to trace the degenerations, it is of 
. Special value, as allowing us to trace connections of the 
collaterals of this root, which would have been impossible 
by the Weigert-Pal method. 

The previously recorded cases of destruction of a limited 
number of roots in man, in which the degenerations in the 
spinal cord have been studied, are as follows: A case by 
Gombault,’ in which the 5th cervical root was affected; 
one by Sottas,* in which the 6th and 7th cervical roots 
were involved; another by Souquez,” in which the 7th 
cervical root was completely atrophied; a case by Déjérine 
and Thomas,’ in which the 8th cervical root was markedly 
degenerated, while the 1st thoracic was only slightly so 
affected; a case by Pfeiffer," in which the 1st and 2nd 
posterior thoracic roots were affected ; and lastly, a case by 
Nageotte,” in which the lesion was limited to the 2nd and 
3rd thoracic roots. 

It will thus be seen that all the cases of the kind pre- 
viously recorded deal with the cephalic end of the spinal 
cord, from the 5th cervical to the 8rd thoracic roots. The 
case of destruction of the 7th cervical root here recorded 
belongs to this group of cases, two of which’ are available 
for comparing directly with the results arrived at in it, viz., ` 
that of Souquez,? in which the 7th cervical root was alone 
atrophied, and that of Bottas,’ in which the 6th and 7th 
cervical roots were involved. In both these cases the 
degeneration in the spinal cord occupied a position in the 
postero-external column identical with that met with in the 
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present case, and, as in it, the band of degeneration re- 
mained limited to the postero-external column, coming up 
to the septum intermedium without encroaching on the 
limits of the postero-internal column, and terminating in 
the cuneate nucleus. This case, therefore, tends to 
strengthen the previously established fact that the postero- 
internal column of the cervical cord is composed almost 
entirely of fibres derived from the thoracic and lumbo-sacral 
roots, and that few fibres derived from the cervical roots 
take any part in the formation of this column. 

lf we next.turn to consider the case of degeneration of 
the 1st sacral roots we find that it is practically unique, 
and that of the cases of previously recorded limited root 
destruction in man none are strictly comparable to that 
now under discussion, for I know of no case of single 
root destruction in which the affected root has been one of 
the sacral series. There have, however, been some carefully 
recorded observations by Souquez and Marienesco, Dark- 
schewitch, and Déjérine and Spiller, of the results of destruc- 
tion of the cauda equina in man.’ The case observed by 
Déjérine and Spiller, who were fortunate enough to examine 
the cord since the Marchi method has been in vogue for 
tracing, degenerated nerve fibres, serves well for the study of 
the connections of the exogenous fibres of the spinal cord, 
derived from the lumbo-sacral roots, especially as the cord 
escaped injury, the nerve roots alone being involved. It 
may be profitably compared with the results of the single 
root degeneration met with in the case here recorded. 

To discuss the problems connected with the degenerations 
in these cases properly, it is necessary for us to keep before 
us the fact that the posterior columns in the lumbo-sacral 
region of the cord are composed of endogenous as well as 
exogenous fibres; that is, that in addition to the fibres 
which pass to these columns from the posterior roots, there 
are others in it which take their origin in the grey matter of 
the cord itself. These endogenous fibres occupy two regions 
of the posterior columns, as seen on transverse section ; 
the one set of fibres that has been alluded to in previous 
parts of this paper as the cornu-commissural zone, being 
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situated in the ventral part of these columns bordering on 
the posterior commissure, septum and horn, and the other, 
whose position varies at different levels, being situated in 
the part of the dorsal portion of these columns which abuts 
on the posterior median septum, and which has been pre- 
viously alluded to as the “ septo-marginal: tract," adopting 
the terminology of Bruce and Muir. The former of these 
tracts of fibres is that to which Marie has applied the term 
cornu-commissural tract, and is identical with what German 
writers describe as the “ ventrales Hinterstrangsfeld," while 
the latter is the same‘as what Obersteiner * calls the “ dorso- 
median sacral bundle,” and Edinger the “ medianes Hinter- 
sirangsfeld," and in one part of its course at the most 
caudal end of the lumbar region of the cord corresponds 
closely to the “oval field" of Flechsig. With regard to 
the variations in the position of the septo-marginal tract, 
the reader is referred to papers on the subject of endogenous 
fibres by Dufour," and by Bruce. 

Both of these tracts of fibres have been regarded as 
occupying parts of the posterior columns entirely composed 
‘of endogenous fibres, but Déjérine and Spiller? found that’ 
in their case of compression of the cauda equina degenerate 
fibres of exogenous origin were present in both these areas 
of the posterior columns, so that they contend that while 
‘these tracts are largely composed of endogenous fibres, others 
of exogenous origin are also met with within their confines. 
The case of degeneration of the first sacral’ roots, here 
recorded, supports their contention, in so far as the cornu- 
commissural zone is concerned, for the presence of numerous 
degenerated fibres in this zone, at the 3rd lumbar segment 
of the cord is unquestionable. It is interesting in this 
connection to note that this zone, containing so many de- 
generated fibres in the 3rd lumbar segment, is free from any 
such degeneration in the lst sacral and 5th lumbar seg- 
ments. This case also confirms the observation of Déjérine 
and Spiller as far as the septo-marginal tract is concerned, 
in that degenerated fibres have been found' in this area of 
the lumbo-sacral cord in some sections. With degenerated 
fibres scattered all through other parts of the posterior 
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columns this tract remains free from any such abnormality 
in some sections, while in others the presence of degenerated 
fibres in it is distinct. 

On further comparing düie case with that of Déjérine 
and Spiller, we find a close agreement as regards the mode 
. of distribution and connections of the reflex collaterals 

which have been found degenerated. 

These observers have, like myself, traced such degenerated 
fibres to the region of the ganglion cells of the ventral horn 
on,the side on which the degenerated root enters the cord, 
and our observations are further in accord in that I have 
failed to find any evidence that such fibres pass beyond the 
grey matter.of the ventral horn to reach the ventro-lateral 
tracts of the cord, as is supposed to be the case by Edinger, 
Berdez, Schafer, and others. Déjérine and Spiller did not 
find any degeneration sufficiently precise to enable them to 
support this hypothesis. On the other hand, like myself, 
they have traced a few collaterals across the base of the 
posterior horn towards the lateral column of the same side ; 
but I have not seen any such degenerated fibres actually in 
the lateral columns, nor do these observers say that they 
have done so. They also describe the degeneration of the 
fine collaterals in the external part of the gelatinous sub- 
stance of Rolando, as has already been described in my 
case. In that their cage was one in which all the lumbar 
roots with the exception of the first pair were degenerated, 
they were able to trace degenerated collaterals to the column 
of Clark also, a condition of things that has not beet found 
possible in my case of partial degeneration of the 1st sacral 
root, in which, as we have already seen, it has not been 
possible to trace any degenerated reflex collaterals in seg- 
ments of the cord other than the 1st sacral and 5th lumbar. 

My case supplies further evidence of importance as 
regards the question as to whether any fibres derived 
from the posterior roots of one side cross to the opposite 
posterior column. So limited was the degeneration of the 
root on one side that, as we have seen, no degenerations 

‘were met with in the corresponding posterior columns 
three segments above the point of entry of the root into 


168 ORIGINAL ARTICLES AND CLINICAL CASES 


the cord. This allowed me to make out definitely that no 
fibres passed from the more degenerated posterior root to 
the opposite posterior columns. l 

If we next compare the conditions met with in these 
cases with what has been found experimentally, we find 
that there is a close agreement with Mott's’ results of 
section of lumbo-sacral posterior roots in the monkey, for 
the findings of this observer do not confirm the results of 
Löwenthal,’ Berdez,! Oddi and Rossi,‘ and others who have 
found extensive degeneration in the white matter elsewhere 
than the posterior columns of the same side—Mott? con- 
cludes, from eight observations, that fibres do not pass into 
the opposite posterior column from divided roots on one 
side of the cord, and prefers to regard any degeneration 
met with in the crossed afferent tract of Gowers and 
Edinger as depending on vascular changes in the grey 
matter of the posterior horn, rather than by supposing 
that fibres from the posterior roots pass directly across to 
ascend the cord and reach the corpora quadrigemina. It 
will thus be seen that Mott’s conclusions are in entire har- 
mony with the facts ascertained in my case of degeneration 
of the Ist sacral root, where the experimental error of inter- . 
ference with the vascular supply of the cord is naturally 
excluded. 

Before passing to the discussion of the results obtained 
in connection with tracts other than the posterior columns, 
the Comma tract of Schultze, contained in these columns, 
calls for brief consideration. This tract though first noted 
by Schultze* in 1883, was previously figured, though not 
described, by Bastian? in 1867, and Westphal? in 1880. 
Tooth” was able to trace it through seven or eight segments 
of the cord, after a transverse lesion at the level between 
the 8th cervical and 1st thoracic roots, and through seven 
segments in a case in which the transverse lesion of the 
cord was precisely in the same position as in my case, viz. : 
between the 6th and 7th cervical segments. It is of interest 
to find a tract, whose extent is admittedly so variable, having 
precisely the same length of course, after a lesion at the 
same level of the cord, as was met with in Tooth’s case and 
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in mine. This tract is said to be composed of fibres from the 
posterior roots of the same side which turn back and take 
a caudal course after entering the cord, and also of other 
fibres, which pass in the same direction, but take origin in 
the cells of the cord itself. The researches of Cajal, 
Lenhossek and Kólliker have proved conclusively that fibres 
of the posterior roots after entering the cord divide, some 
taking a cephalic and others a caudal course, but it is 
curious that after section of posterior roots in animals 
no evidence of degeneration of the branch which passes 
caudally has been found. If we relied on the experimental 
evidence alone, therefore, we should be obliged to conclude 
. that all the fibres of which this tract is composed take their 
origin in cells in the spinal cord. -But in their case of 
atrophy of the 8th cervical and 1st thoracic roots, Déjérine 
and Thomas’ found evidence of degeneration of the branch 
.which runs caudally, as did Nageotte in his case of a 
lesion of the 2nd and 8rd thoracic roots. 


The Direct Cerebellar Tract. 


Nothing that we have obtained directly in connection 
with this tract calls for comment, but in that in the case of 
the tumour of the caudal extremity of the lumbo-sacral 
cord the afferent ventro-lateral tract was degenerated on one 
side, while the direct cerebellar tract escaped on both sides, 
we have negative evidence of value in confirming the pre- 
viously ascertained fact that, inasmuch as the direct cere- 
bellar tract probably takes its origin in the cells of Clarke's 
column, and inasmuch as this column of cells only com- 
mences to be at all well marked at the 12th thoracic or Ist 
lumbar segment, though a few cells may be found as far 
caudally as the 2nd or 8rd lumbar segments, in a lesion of 
the cord at the 3rd and 4th lumbar segments, as in our 
case, it may well escape degeneration. 


The Afferent Ventro-lateral Tract. 


With regard to this tract, the position of things is 
different in that we have evidence of a direct kind with 
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regard toit. In the first place, we have seen that if we 
allow that its degeneration is consequent on the destruction 
of the cord caused by the tumour directly, then we have 
evidence that this tract commences as far caudalwards as 
the 4th lumbar segment, but if we regard the softening 
. and cedema of the one half of the 3rd lumbar segment of 
the cord sufficient to induce such a degeneration, as it 
undoubtedly appears to be, then we must regard the tract 
as commencing at the level of the 3rd lumbar segment. 
Whichever view we take does not alter the value of the 
case materially, in that I know of no previously recorded 
instance in which the origin of this tract from so caudal a 
level of the cord has been established in man. In Gowers’ . 
case in which this tract was degenerated, the crush to 
the cord ..was at about the llth thoracic segment, while 
Schultze mentions & case in which the whole lumbar 
cord was crushed by a fracture of the 1st lumbar vertebra. ' 
. Mott”? has, however, shown that mesial section of the 
spinal cord in the monkey, involving the 3rd, 4th and 5th 
lumbar segments, results in symmetrical degeneration of the 
afferent ventro-lateral tracts, so that, at any rate in this 
animal, the tract takes its origin as far caudally as the 
8rd lumbar segment, or it may be even at the 4th or 5th. ' 
The other point of interest with regard to this tract, as 
brought out by the present investigation, is supplied by the. 
case of transverse lesion of the spinal cord, at the level 
of the 6th and 7th cervical segments. The position of 
, this tract, as seen in the 5th, and all other segments of' 
the cervical cord on the cephalic side of the lesion, is 
distinct, and leaves no room for question that it is situated 
more or less mid-way between the periphery of the cord 
and grey matter of the ventral horn, the band of fibres 
between this sclerosed area and the periphery of the cord 
being absolutely intact. Now, in all figures which appear 
in books dealing with the subject, and which represent this 
tract, it is placed at the periphery of the cord. Even in the 
last edition of Foster’s ‘‘ Physiology,’’” recently published, 
and containing new diagrams of the positions of the tracts 
in the spinal cord, this tract is represented as at the peri- 
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phery of the cord, and external to the efferent ventro-lateral 
tract, the very reverse of what obtains in the case recorded 
in this paper. We must, therefore, either regard this case 
as anomalous, or the majority of the diagrams in our text- 
books representing the position of this tract as wrong. That 
the afferent and efferent tracts must overlap greatly is obvious 
on comparing fig. 5 with fig.6; but the evidence supplied by 
the case from which fig. 5 is taken suggests strongly that 
the major representation of the afferent tract is internal to 
the main part of the efferent tract. In all the experimental 
degenerations of the efferent ventro-lateral tract, which I 
have had an opportunity of studying, the degenerated fibres 
have invariably occupied the extreme periphery of the 
. antero-lateral region of the cord. So marked has this 
always been that I was early led to wonder how, even 
allowing for intermingling, the afferent tract fibres could 
find room so close to the periphery as they are usually 
represented ; but this is the first case that has enabled me 
to observe the point in the human cord since my atten- 
tion was called to it in the cords of animals. I would 
suggest, therefore, that the relative position of the afferent 
and efferent ventro-lateral tracts to each other, while there 
' is no doubt considerable overlapping, is such that the 
efferent tract is situated externally to the afferent, t.e., 
nearer the periphery of the cord. 


The Pyramidal System. 


The peculiarities in the behaviour of the pyramidal 
system.-fibres noted in my two cases have been also observed 
by Hoche, in a case published in the Neurologisches 
Centralblatt for November 1, 1897, while my present paper 
was in process of preparation, and some time after I had 
discovered these peculiarities in my cases. 

In the first place, the degenerated fibres belonging to 
the crossed pyramidal tract on the side opposite to the 
cerebral lesion occupies an area of the lateral region of the 
cord far wider than that formerly ascribed to this tract. It 
is especially the degenerated fibres bordering on the ventral 
horn and extending as far as its ventro-external angle, 
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and those occupying the periphery of the cord more or 
less in the position of the dorsal end of the afferent and 
efferent ventro-lateral tracts, which call for comment. 

Hoche® also noted the scarcity of the homolateral fibres 
in the crossed pyramidal tract on the side of the cerebral 
lesion, as in one of my cases. In his case, as in mine, and 
in one recorded by Déjérine and Thomas,” the degenerated 
fibres are seen leaving the pyramid at certain points, a 
condition of things first observed in 1894, when I found 
fibres passing from one pyramid to both crossed pyramidal 
tracts, in a cat** with defective development of the central 
nervous system, in which one pyramid was entirely absent, 
and by Mellus* and Sherrington,” who each found fibres 
passing to both crossed pyramidal tracts from one pyramid 
after extirpation of portions of the cerebral cortex in 
monkeys. ` That there should have been a complete absence 
of such homolateral fibres in my second case is possibly 
to be accounted for by the fact that in a less extensive . 
lesion than in the first case, they have escaped, inasmuch 
as the degeneration of the crossed and direct pyramidal 
tracts in this second case is only slight compared with that 
seen in the first. That the difference does not depend on 
whether or not the basal ganglia are implicated is shown 
by the fact that both Mellus** and Sherrington ™” found 
that these fibres degenerated after lesions which were 
limited to the cortex cerebri in the monkey. The pro- 
portion of homolateral fibres noted in my cat, and by Mellus 
and Sherrington in their monkeys, was such as to lead one 
to expect a much greater number of such fibres in a case 
with such an extensive cerebral lesion as the first.of the two 
cases now under discussion. Rothmann™ has comparatively 
recently revived Hallopeau’s view as to the mode of origin 
of these degenerate homolateral fibres, supposing that they 
result from compression of fibres from the normal pyramid 
by the swollen fibres of the degenerated pyramid at the 
decussation. Difficult as it is to disprove such & view, there 
are many considerations which make it improbable that this 
is the true explanation. 

No special comment is called for as regards the behaviour 
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of the direct pyramidal tract on the side of the lesion, in the 
cephalic end of the spinal cord, either in Hoche’s® case 
or in mine; but a special,.and hitherto unobserved, or at 
any rate unrecorded set of fibres in the opposite anterior 
column demands our close attention. We have in these 
fibres to deal, undoubtedly, with a crossed tract, unless we 
accept, as accounting for their occurrence, an explanation. 
like Hallopean’s in regard to the homolateral fibres, for both 
in Hoche’s case and in mine the pyramid on the side opposite 
the lesion was absolutely intact on the cephalic side of the 
decussation of the pyramids at the caudal end of the medulla. 
The only previous observation at all comparable to this is 
one by Pitres** who has shown that both direct pyramidal 
tracts may be degenerated secondarily to a unilateral lesion. 
A comparison of my two cases left me, though in doubt, 
inclined to regard these fibres as possibly derived from the 
degenerate fibres seen in the inter-olivary stratum in the 
case in which this crossed tract in the anterior column was 
found. This was suggested by the fact that in my other 
case in which no such degeneration in the inter-olivary 
stratum, immediately dorsal to the degenerated pyramid 
was found, no such degenerated fibres were seen in the 
opposite anterior column. On comparing my results with 
those of Hoche, however, this does not appear to be the true 
explanation of the source of these fibres, for though he 
describes this tract at the caudal end of the medulla, and in 
the cervical cord, he makes no mention of having seen any 
degenerated fibres in the inter-olivary stratum in his case. 
All that Hoche states, is that the one pyramid was degene- 
rated, while the other was absolutely intact on the cephalic 
side of the pyramidal decussation. Assuming that there was 
no degeneration of the inter-olivary stratum in Hoche’s case, 
we must conclude that this crossed tract of fibres at the 
dorsal end of the otherwise intact pyramid, at the decussa- 
tion, and subsequently seen in the territory of the anterior 
ground bundles on the inner side of the ventral horn, is in 
reality derived from the degenerated pyramid. This being 
the case, one cerebral hemisphere is brought into communi- 
cation with the spinal centres on both sides of the cord by 
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a direct and crossed tract of fibres in the anterior columns, l 
as well as a direct and crossed set of fibres in the lateral 
columns of the cord, all of which fibres are derived from 
one pyramid. 

: There still remains for our consideration one tract of 
fibres which, so far ss I know, has not been hitherto 
.described at all, I allude to the tract which is so definite in 
the medulla, occupying the ventral periphery of this part 
of the hind.brain, external to the inferior olive, on the same 
side as, but quite distinct and separated from, the degenerated 
pyramid. We have seen that it preserves this peripheral 
position through the caudal end of the medulla, and through- 
out the cervical region of the spinal cord, though altering 
its shape at different levels. In that I have not been able 
to satisfy myself as to the precise point of origin of these 
fibres, I prefer, at present, to record the existence of such 
a tract without entering into any npecmauous as to its 
significance, or possible functions. 

We have already seen that both the new tracts here 
described can be traced throughout the cervical cord, but 
are not seen at any point caudal to the 8th cervical 
segment. It is, however, different as regards the degen- 
erated fibres seen in the direct pyramidal tract on the side 
of the lesion, and in both crossed pyramidal tracts, which, 
of course, pass much farther caudally, all of them as we 
have seen, reaching the last sacral segment’ of the cord, 
though only very few of the homolateral fibres are to be 
seen at this level. 

Most authors have regarded the direct syramidal tract 
as terminating about the mid-thoracic region of the cord, 
and, curiously enough, Foster and Sherrington ® in Part III. 
of the seventh edition of “ Foster’s Physiology," recently 
published, still give this as the level at which this tract 
terminates. "Tooth, ? however, as long ago as 1889 traced 
this tract to the 2nd lumbar segment, while Déjérine and 
Thomas,®! by the aid of the Marchi method, have been 
able, in a case of hemiplegia from a lesion of the internal 
capsule, to, trace the crossed pyramidal tract to the 5th 
sacral segment, and the direct pyramidal, and homolateral 
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degenerated fibres they have traced with certainty to the 
4th sacral segment. It will thus be seen that their 
observations agree closely with what I have found in one’ 
of the cases of degeneration of the pyramidal system, the 
only difference being that I have been able to trace the 
degenerated fibres of the direct pyramidal tract, and those 
of the lateral pyramidal tract on the side of the lesion, to 
one segment of the cord further caudally than in their case. 
Moreover, they only mention the crossed pyramidal tract 
fibres as reaching the 5th sacral segment, while in my 
case they passed beyond this segment to the tip of the cord. 
This case has, therefore, allowed of my tracing the three 
sets of pyramidal fibres farther caudally than has previously 
been done, after any lesion, much less a cerebral one, in 
that of previously recorded cases, that by "Déjérine and 
Thomas occupied the position which mine does now. 

I am not aware of any previously recorded instance in 
which fibres derived from the direct pyramidal tract have 
been shown to decussate in the anterior commissure to 
reach the opposite ventral horn. It has been argued that 
these fibres must decussate somewhere in the cord, because 

' in cases in which there had been pronounced degeneration 
of this tract, there has been no paralysis on the same side 
during life. The case here recorded, however, furnishes the 

: first actual demonstration of the decussation of fibres of the 

- direct pyramidal tract, this decussation taking place, as we 

have seen, throughout the whole extent of the sacral region 
of the cord. This is of interest when compared with the 
surmises of Foster and Sherrington " on this point, in that 
while admitting that the fibres of the direct pyramidal 
tract must cross in the cord, they regard the ventral 
white commissure as the path in which they cross, but 
conclude that only a small part of the commissure can 
serve this purpose, and that in the lower regions of the 
cord, where they assume that the direct tract no longer 
exists, all the fibres of the ventral commissure must have 
some other functions. It is not a little curious, therefore, 
that I should have been able to trace the decussation of the 
direct pyramidal tract fibres in the ventral commissure of a 
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part of the cord where these authors would least expen t to 
find them. eS D NE 


^ 


Efferent Ventro-la teral Tract. 


I have 80 recently dealt with ihe ‘ventro-lateral efferent : 
: tracts which exist in the spinal cord, ‘from the experimental : 
stand-point, ‘in this Journal, that I need do no more than: 
' remind my readers that the area of sclerosis at the periphery 
of the ventro-lateral region of the cord, the result of a trans- 
. verse lesion at the 6th and 7th cervical segments, represents 
the position of fibres derived from very different sources. ' . 
. One set of these fibres appears'to be derived from the. 
superior corpora quadrigemina (Held * and Boyce, 9) while ' 
the precise origin of another set of such fibres is in, dispute. `- 
` According to some they are derived directly from the cere- ^ 


bellum (Marchi, Biedl,® and Thomas,“*) while according. ' 


to others (Ferrier and Turner," Risien Russell, and Mott x 
‘they take their origin in Deiters’ nucleus. 

There. can be little’ doubt that had- the Marchi method. ` 
been available for tracing the degenerations in the case of 
. fracture, dislocation here recorded, it would -have been 
_ possible to trace. this tract much further caudally than has 
been possible by the Weigert-Pal method of staining, for in’ 
experimental lesions of the medulla oblongata. in, animals 
the tract can be traced with ease throughout the lumbar l 
_cord, i, by means of the Marchi method. 
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DESORIPTION OF FIGURES. i 


" ‘ 


_ “Tomas “Le Cervelet, étude anatomique, clinique et physiologique, 2 


"The figures are from photomlorographs taken for me by Mr.. L. B. ' 


Fleming, of Hanwell.. 
Figures 1,4, and 7 to 12 are from sections prepared by Marohi's method, 
atid figures 2, 8, 5 and'6 from sections prepared by the Weigert-Pal method. 


Fra. 1.—Degenerated fibres of the 1st iiral rot entering .tho.oord.' The 


posterior horn, lateral and posterior columns on the same side, and part of 
the opposite posterior columns are shown, D.M.S. — dorsal median septum. 


D.R. = degenerated root. D.H. — dorsal or posterior horn, V.H. = part of . 


ventral or anterior horn. 


. Fre. 3.— Third cervical segment of the spinal cord from a case in which i 
the 7th cervical: root was destroyed, D.7th C. == degeneration the result - 
. of destruction of the 7th cervical root. BET — degenerated direot' 


cerebellar tract. 
Fra. 8.—Fourth lumbar segment of the spinal cord. T. = fusus ocoupy- 


, ing the whole of one half of the cord, and the posterfor columns, &o., on. 


the opposite side., V.M.F. — ventral median fissure. V.H. — ventral horn. 
D. H. = dorsal horn. 


Fis. £.—Eleventh thoracic segment of the spinal cord, from the case of 
tumour of the cord shown in fig.8. D.P.O. — degenerated posterior columns. 


CANIT. = degenerated afferent ventro-lateral track. 


Pra. B. — Section from the 4th cervical segment: of the spica e cord in a 
osse of transverse lesion at the level of the 6th and Tth cervical. segments. 
A. V.-L.T, = oer, mom ventro-lateral tract. 
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Fig. 6.— Section taken from the 8rd thoracio segment of the same cord 
as fig. 5. E.V.-L.T. = degenerated efferent ventro-lateral tract. O.T. = de- 
generated comma tracts. 


Fia. 7.—Ventral part of & section of the medulla through the inferior 
olive in a case in which a large cerebral tumour was removed. O,= Olive. 
V.L.T. = degenerated ventro-lateral tract. D.P. == degenerated pyramid. 
N.P. = normal pyramid. i 


Fra. 8.—Seotion at level of decussation of pyramids from same case as 
fig. T. D.P. = degenerated pyramid crossing to opposite lateral pyramidal 
tract region, N.P. — Normal pyramid. 


Fia. 9.—Section from same level as fig. 8, to show degenerated ventro- 
lateral tract (V.L.T.) ^ D.P.--degenerated pyramid. N.P. = normal 


pyramid. 


Fic. 10—Section from same levels as figs. 8 and 9, to show supposed 
crossed ventral tract (O.V.T.) at dorsal part of otherwise normal pyramid. 
D.P. = degenerated pyramid. N.P.= normal pyramid. 


Fig. 11.—Section from 5th cervical segment in same case as figs. 7 to 10, 
showing ventral part of cord. N.D.P.T. — normal direct pyramidal tract. 
D.D.P.T. = degenerated direct pyramidal tract.  V.-L.T. = degenerated 
ventro-lateral tract. V.H.== ventral horn of grey matter. 


Fie. 12.—Seotion from same level as fig, 11, but showing more of the 
opposite half of the ventral region of the cord. D.D.P.T. = degenerated 
direct pyramidal tract. N.D.P.T. = normal direct pyramidal tract. 
O.V.T. = degenerated crossed ventral tract in the region of the anterior 
ground bundles, "V.H. — ventral horns of grey matter. 


UNILATERAL DESCENDING ATROPHY OF THE 
FILLET, ARCIFORM FIBRES AND POSTERIOR 
COLUMN NUCLEI RESULTING FROM ‘AN EX- 
PERIMENTAL LESION IN A MONKEY. 


BY F. W. MOTT, M.D., F.R.S. 


Fouk years ago when making experiments upon the 
posterior column nuclei (an account of which was published 
in this journal), I made an attempt to divide the fillet 
unilaterally on the left side above the region of the pons. 
The operation was performed upon a young and vigorous 
callithrix monkey, with a specially constructed knife which 
was inserted into the cranial cavity through an opening 
made in the occipito atlantal ligament. When the effects 
of the anæsthetic had passed off I noticed nystagmus, but it 
was inadvisable to test it further that day. Subsequently 
the following notes were made :—. 


Ist day after operation.—Continuous oscillations of the eyeballs 
towards the left; right hemianopsy ascertained by the fact that 15 
does not appear to see a piece of apple until it has passed the 
middle line to the left; discharge from the left nostril. It can 
move the right arm and leg in associated movements, but not 
‘independently. If the finger be placed against the right hand 
it will not grasp it. A piece of apple is placed upon the left hand 
(the animal being prevented from seeing it), it tries to look down 
and seize it; no such attempt is made when the piece of apple 
touches the right hand. When a clip is fixed on the left hand or 
left foot it is immediately taken off, even a weak clip; no notice 
whatever is taken when it is put on the right foot; the animal 
does not even stop eating, a clear indication that it does not feel 
on that side. Conjunctival reflexes are present on both sides. 

2nd day.—Dr. Hughlings Jackson saw the animal with me, 
and he considered that there was considerable weakness on the 





I Photo-micrograph of a section th 
fillet on the leftside. A 
fillet from th« pi ripherv near up to the it« 





ar can be seer 








of the lesion is unfortunately reversed, the left side of tl ng lel 


right side of the plates Atrophy of the fillet pecially of di 
portion, will be observed, also of the middle and superior t I lut 
There appears a to be some atrophy of the pyramida 


left side of the (e is qnn P fe 
is ; whereas on the rigt- side it takes no notice of 


; trunk, _or .ear.- When toi h 


=e Movetaent and sensation has. pan i: 
e right side ; it was observed to scratch that side, an 


and that wa when 2 phiol in an open. space it was i 
n iced that 





as but very little Scar tissue. I think we. 
tribute the nystagmus, rhythmical tremors and le 
hemiparesis to the injury of the cerebellar peduncles 
ght hemianopsy to the injury of the external. genicul 
y; and the hemianewsthesia of the right side to the inju 
| the fillet and optic thalamus, especially the former. 
ere is absolutely no sign of degeneration in the cro 
yramidal tracts of the spinal cord, I cannot think that this 
stem. was directly injured, and we must explain the right 
emiplegia. by the injury to the fillet and functional 
bance in the motor fibres of the internal capone, ¢ orus 
ind pons in consequence of the lesion. oh 
As the lesion was not a pure one we can only be pertal . 
of one or two facts as regards the degenerations that were 
found. They are—(1) Absence of degenerative sclerosis in . 
the cord, showing that the pyramidal systems were. not 
yinjured. (2) Atrophy of the fillet, especially of the. 
median portion, and atrophy of the corpus trapezoides and 
-olivary layer on the left side, with some overgrowth. 
glia tissue in these situations (vide photo-micrograph . 
(8) Atrophy of the internal arciform fibres and the - 
E f the posterior column nuclei of the right sid ; (vide a 
photo- -micrograph ILL). The fibres and cells are here less | 
umerous and considerably smaller than on the left si 
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III.—Section of the medulla, showing atrophy of the internal arciform 
fibres of the right side, and of the inter-olivarv layer of the left 





VI.—Section of the spinal cord in the lower dorsal region. There is no 
apparent sclerosis in the pyramidal system 
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journal by Alex. Bruce, abs by Flochsig and Hósel, Maha m 
and Déjérine. Flechsig and Hösel maintain that there i 
. & direct connection between the posterior column nuch 
- and the central convolutions ; that is, that some of the axons 
of the cells of the nuclei of Burdach and Goll pass uninter- 
ruptedly to the sensori motor cortex of the Rolandic region. 
forming what is termed the cortical fillet. Mahaim, Déjérine 
and Von Monakow maintain that there is not an uninterrupted _ 
connection between the posterior column nuclei and t 
cortex. (6) My observation on monkeys in which I des- 
troyed the posterior column nuclei certainly supported. a 
views of the latter authorities; for in five animals in which 
I produced most extensive degeneration of the fillet I coul: 
find no evidence of degeneration in the internal capsule Q 
cortex, Moreover, the view that the fillet fibres end in th 
optic thalamus receives strong support from the observa. 
tions made by Von Monakow, Langley and Grünbaum 
Bielchowsky and Jacob, upon material obtained from animal: 
in. which extensive cortical lesions had been made. They 
found that the fillet does not degenerate, but it may atrophy 
in consequence of these cortical lesions. I am indebted to 
Dr. Langley for kindly allowing me to examine his speci 
mens, and I could find no evidence of degeneration of the 
fillet, although the pyramidal system in the crus on the sid 
of the lesion was entirely destroyed. l 
Jacob examined the brains of two dogs operated upo 
by Professor Goltz. In one there was complete interruptio: 
of the fillet in the sub-thalamic region, and a complete dis 
appearance of the fillet fibres below the lesion. In th 
other the sub-thalamic region was not involved ; but ther 
. was complete destruction of the cortex, capsule and putamen: 
^ In this ease there was simple. atrophy, but not complete | 
degeneration and absence of fibres in the fillet. He con- 
cludes, therefore, that some fibres do degenerate downwards, 
and he puts forward the hypothesis that cells in the optic 



















































surons, these latter would have to strony and i disipa ; 

first before the whole of the fillet fibres underwent atrophy. 
^ As a result of the secondary degeneration of the fillet, 
sn Monakow and Spitzka observed that the arciform fibres 

e nuclei of Goll and Burdach undergo a proportional - 

phy, and Hósel, Henschen, Bruce and Jacob point out 
ells of these nuclei undergo a eT atrophy ; 


i there is a retrograde ccllulipetal pig xiu. 
from the periphery of the neuron towards its cell of- 
in. Bielehowsky examined the brains of two dogs in. 

which Goltz had removed the central cortex and the corp 
triatum. The fillet was intact; it showed no sign 
taio degeneration: He concludes, with Mahaim a 


phacevad any degeneration in the fillet, ‘although the 
id. was stained black foreaghons. by. Marel i method. 


i servá dons suggest that there GAY: Nave been some true 








Burdach's nucle n th« ume de as t j 
much larger than those in t trog 
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descending degeneration.in the fillet, as well as disuse 
atrophy. 

As ‘I, injured the thalamus, the examination of the 
internal capsule would have afforded no positive evidence 
whether there is in the monkey a direct cortical fillet or not. 
Moreover, no method other than that of Marchi would have 
been suitable for showing a slight degeneration. 
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. THE CEREBRAL CORTICAL CELL UNDER THE 
INFLUENCE OF POISONOUS DOSES OF 
 POTASSII BROMIDUM. 


BY HAMILTON K. WRIGHT, M.D., C.M. .  _ 


Medical Registrar and Nouro-Pathologist, Royal Victoria Hospital, 
Montreal, and 
John Lucas Walker, Erxhibitioner of Cambridge Universtiy, England. - 


A SEARCH through eiia literature has failed in bringing 
to light any account of ihe changes induced in cerebral, ~ 

cortical nerve-cells or their appendages, of either man or _ 
lower animals, by the action of either medicinal or Porong , 
doses of potàssii bromidum. 

Not long since I obtained the brain of a man who fot ` 
three years was subject to attacks’ of idiopathic epilepsy ` 
of varying frequency, and who, in error, for a period ; 
‘of eighteen days, consumed' continuous excessive doses of 
: the above. salt which Bre if not directly, seemed to 
' be the cause of his death. 

This appeared to be an | opportunity for an investigation, 
and if possible, a determination of any alterations in the, 
cerebral psychical cells, whose functions were certainly 
disturbed, as will be seen: by the clinical history of the 7 
case. 

"But being aware, Woes of the fact, that dale a 
single isolated example of any morbid tissue metamorphosis, 
‘can be taken to firmly establish it as a pathological entity, 


^, and also of the frailty of any inference drawn, or conclusions 


arrived at, from the observations of such a solitary instance, 
I have taken the precaution to control my study by examinà- . 
tions of the cerebra of four rabbits,, which were subjected 
daily to large doses of potassii bromidum for a period of nearly 
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a month. And to make assurance doubly sure I kept two 
rabbits under identical environment and feeding, without, 
_ however, administering any drugs to them. 

Moreover, it must be readily seen that in such a case as 
this, with its antecedent history of psycho-motor disturb- 
ance, adequate control and verification by experiment were 
absolutely necessary to avoid confounding a possible under- 
lying patho-anatomy of the epilepsy itself, with a more 
recent destructive change produced by the action of the 
drug. 


CLINICAL HISTORY. 


Before proceeding to detail the, observed modifications 
in the nerve-tissue of the various cerebra, it will be well to 
give the history of the patient as learned from his own 
account, and from the physician in charge. For this history 
will establish the fact that the case is one of extreme bro- 
midism, and will militate against the assumption that the 
alterations are merely those of cell exhaustion which with- 
out doubt supervene m epilepsy, in consequence of the 
continuous explosive discharge in the psycho-motor region 
of the cortex cerebn. 

Briefly, the history is as follows :— 


The patient, a man aged 26 years, came under observation on 
February 11, 1897, with a history of grand mal of three years’ 
standing. 

During the first year the fits occurred once or twice a week, 
then about once a month for eighteen months, and for six 
months before coming under notice they attacked him not 
oftener than monthly. During these last months, however, 
there were intercalated between the major attacks several 
fits of petit mal every twenty-four hours. 

No mental disability attended the onset, or followed the minor 
epilepsy, but after each major fit there was intense headache 
and a stupor lasting generally twenty-four hours. 

Observation showed him to be slightly neurotic in tempera- 
ment, and to be subject to frequent attacks of petit mal during 
each day. Reflex and muscular power appeared to be normal. 

No major fits occurred during the time the patient was under 
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observation, but nevertheless he was put under bromide treatment 
for the minor attacks and for the headache which invariably 
followed them. 

On the second or third day of treatment it was noticed that 
he became heavy and stupid, and this stupor became more and 
more marked until death two weeks later. About a week before 
the latter event, on February 28, muscular weakness supervened, 
and the man was almost unable to walk or handle the ordinary 
utensils used in eating; when he did move about it was more 
as an automatum than as an intelligent conscious being. 

On February 27, sixteen days after the commencement of 
the administration of the bromide, it was observed that he had 
considerable difficulty in swallowing. On the 28th the difficulty 
became pronounced and in addition he now failed to recognise 
his friends ; urine was passed involuntarily. After March 1 no 
food or liquid was taken by the mouth, as the patient had 
several attacks of choking that lefi him extremely cyanosed. 
Algo there developed on this day a few moist réles in the lungs. 
He became comatose and his lower jaw relaxed. Brandy and 
milk were given through a stomach tube in order to sustain life. 
Respirations now became rapid, thirty-six per minute, and the 
temperature rose to 100-25? F. 

On March 2 his tongue became swollen and the administra- 
tion of stimulants and food had to be discontinued because of 
the choking produced by the passage of the gastric tube. On 
the afternoon of this day the temperature rose to 104-1? F., the 
respirations to 48 per minute, and the pulse rate increased to 132. 

Next day, March 3, bilateral bronchitis became pronounced, 
and before evening this had developed into a pneumonia affecting 
both sides. In the evening his eyes were examined and an 
intense bilateral optic neuritis was found to be present, and the 
double conjunctivitis which had set in a week before became 
more marked. In addition there was an abrasion of the corneal 
epithelium on both sides. At 5.80 p.m. of this day the pulse 
rose to 240 and maintained this or a higher rate until death. 
The temperature gradually heightened from that hour on until 
it reached 108 4° F., just prior to death at 8.80 a.m of March 4. 

From the time the patient came under observation on 
February 11 until interference with deglutition occurred on the 
29th, he took ostensibly twenty grains of potassii bromidum 
three times a day, but really he had consumed 160 grains three 
times per diem, thus making a whole ounce in twenty-four hours. 
The error arose through the solution of the salt being 1 in 8; and 
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the patient had been given an ounce of the mixture three times 
daily, instead of a drachm diluted to an ounce with water, as was 
directed by the physician in charge. 

- It will be seen, therefore, that the quantity of the drug 
taken by the patient was great, and quite sufficient to cause 
the onset and persistence of the motor and psychic pheno- 
mena of extfeme bromidism such as occurred on, and con- 
tinued from, the third day of the administration of the 

salt. 

Careful analysis of the above record of the patient will 
show that,in no period of his illness was he subject to a 
‘large number of rapidly recurring convulsive outbreaks, 
that for the six months before the commencement of the 
bromide administration he had but one major fit a month, 
and that during the eighteen days in the hospital only petit 
mal with subsequent headache was noticed. 

This history, together with the fact that competent ob- 
servers are not agreed as to the presence of morbid changes 
in the cerebral cortical cells of those who have suffered from 
idiopathic epilepsy, even when most carefully examined by 
approved modern methods, justifiés my assumption that any 
changes exhibited by the sensori-motor cells of the cerebrum 
under discussion may be regarded as certainly not attribut- 
able to the primary cause of the epileptic manifestations 
themselves, nor to any condition induced as a result of such 
manifestations. They must, therefore, be ascribed to the 
effect (1) of poisonous doses of potassii bromidum, or (2) to 
too long an exposure after death of the brain before it was 
immersed in a fixing medium, or (3) possibly to the action 
. of the fixing medium. 

The necropsy was performed twelve hours after death, 
but during this lapse of time the body was kept at a 
‘temperature of between 20? and 80? F. in the mortuary 
refrigerator of the laboratory, and at the time of the ex- 
amination presented no sign of decomposition in any of its 
parts. Yet without doubt it must be allowed that ,‘some 
post-mortem alteration took place, some fine change, even 
though not obvious, and this will have to be considered in a 
final summing up of the case. 
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MACROSCOPIC OBSERVATION OF THE. HUMAN Baar. 


Naked eye examination of the -human brain disoldsed. 
the following: slight cedematous effusion over the whole 
cerebral cortex, and a noticeable capillary distension in the 

] frontal and parietal pia mater; the ‘lateral ventricles con- 
tained the normal quantity of fluid and their ependyma was, 
healthy. No spots of softening or induration could be felt 
in the cortex that would point to the possibility of the con- . 
vulsions being of organic cause. 


Without being cut into by any: of the generally used ibon 
tory methods farther than was just necessary to expose the lateral 
-ventrioles, and with only a partial removal of the pia-arachnoid, . 
the entire brain was placed in a 8 per cent. solution of formaline, ' 
_and this was repeatedly renewed until.the tenth day; when the 
brain was removed and divided by a sagittal eut into right and 
lef& hemisphere, and then each half by transverse-cuts into slices 
about two om. in thickness. No gross alterations of any kind 
-were to be seen in the cortex, medullary centre, or internal 
ganglia, and the tissue was re-immersed for more complete fixa- 
tion. At.the énd of another week the brain was well hardened 
throughout and fit for microscopical investigation. " 
Small pieces were:then taken from the superior, middle, and - 
inferior aspects of the pre-central and post-central convolutions 
of each hemisphere, corresponding roughly to the lower and, . 
upper limb and face centres respectively; and also from the 
frontal and occipital lobes. , But as the examination of these,” 
showed no differences according to position, the situation from 
‘which the pieces were taken may be entirely disregarded. 
After being thoroughly washed, the piecés were halved and a 
‘-moiety of each. dehydrated in alcohol, carried through celloidin, 
and an attempt made to stain the sections therefrom by hæma- ` 
toxylin-eosin, Nissl’s, and Unna’s polychrome dyes. The re- 
maining halves were treated to a week's bath in Miiller’s fluid, 
as they were intended for examination by. the silver method. 


It is my experience that nerve cells and their fine. con- 
stituents are inclinéd to stain badly with aniline dyes if 
the fixing medium had been only formaline. [The case : 
under consideration is no exception to the rule, and I have, 
I regret to s&y, to confess to somewhat meagre. resulta from | 
their use in this case.] i 
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Still with Nissls fuschin method, and by the use of 
Unna’s polychrome, changes are shown in the cells which 
tell of the deleterious action of' some toxic agent, and which 
supplement the alterations made out by the silver stain 
"used in the case. They also corroborate the demonstra- 
tion of changes in the blood-vascular tissues afforded by 
' the hematoxylin-eosin method. 


MINUTE ANATOMICAL CHANGES. 
Blood-Vascular Alterations. 


The piel vessels are dilated wherever observed and are 
filled with corpuscles, and so also are the various sized 
vessels that pass from the surface into the cortex and 
medullary centre. Careful examination, however, discloses 
no gross injuries of the vessel walls, and no noteworthy 
increase in number, or alteration in quality of the erythro- 
cytes or other blood-elements. Yet a fine lesion is to be 
observed in the vessel wall which consists of a slight 
swelling and inwards protrusion of the endothelial nuclei 
and a more marked avidity manifested by them for the 
various dyes. 

The larger vessels are not the seat of any considerable 
change. But the nuclei of the endothelium are swollen and 
bulge well into the lumen of the canal. 

In the medium sized vessels the turgescence of the 
endothelial nuclei is the salient and only change; if any- 
thing it is more pronounced than in the larger vessels. In 
some instances the nuclei project inwards so far as to 
nearly block the tube; but no bulging of the vessel walls 
on either side of them is to be observed, nor any evidence 
- of stasis in the blood stream from the narrowing of the 
lumen. 

In the capillaries most nuclei are turgescent and deeply 
stained. Occasionally a slight bulging outwards into the 
peri-capillary space is noticeable, corresponding to the 
position of the enlarged nuclei. At no point, however, 
do the latter impinge so far on the capillary canal as to 
cause stasis in the blood-stream.. The peri-vascular spaces 
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contain & fine granular débris and often polynuclear cor- 
puscles. E 

It will be seen, therefore, that the blood-vascular tissues 
have not been acted upon to any great extent by the 
bromide. The énlargement of the nuclei of the endothe- 
lium, the deep staining, the distension and engorgement 
of the vessels, and the filling of the peri-vascular lymph 
spaces with cell-detritus are the only manifestations of its 
action. Í 


Pathological Histology of the Human Cerebral Cortical 
Cells as shown by the Aniline Stains. 


The most salient alteration is a near approach to absolute 
homogeneousness in the protoplasm of the bodies of the 
cells. No lamina of the cortex is wholly exempt. As this 
feature of degeneration, however, appears most evident in 
the pyramidal strata, cells from these will stand as examples ` 
for description throughout this paper. 

The amorphous character of the extra-nuclear proto- 
plasm is made evident by both of the Nissl stains, and 
equally 80 by polychrome stain. It may be looked upon, 
therefore, as essentially due to changes of the cell plasm, 
and not as a consequence of any unknown action of the 
staining fluids themselves. Many cells, about one in every 
ten, show absolutely no chromophile particles in their body 
protoplasm, while others, and these in great number, con- 
tain but a few: of them irrégularly scattered and scarcely 
distinguishable from the surrounding hyaloplasm. There 
appears to be no constancy in the point of distribution of 
the chromophile particles in the cell body.. In one a few 
grains may lie close to the nuclear ring, with other few 
near the apex or scattered along the basal margin, or the 
particles may be present in only one of these positions. 

In every instance where the complexion of the cell 
protoplasm has undergone this transformation it is accom- 
panied by evidences of change in the nuclei. It appears to 
be a rule that in some measure the one shall be attended by 
the other. 
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It is to be expected that the nuclear outline should be 
somewhat hazy and ill-defined when the marked alteration 
in the encompassing body-plasm is considered. Carefully 
prepared sections not unusually show almost a blending of 
the outer margin of the nuclear ring with the body plasm. 
The inner margin also is ill-defined, and may present a 
finely dentate contour, the long processes of which proceed 
inward for a short distance and merge, or end, in the deeply . 
stained nuclear fluid. At first I thought that the dentate 
and rayed inner margin of the nuclear ring was due to the 
diffusion of the stain which sometimes occurs. But clean 
alcohol and aniline oil gave a similar picture, and there- 
fore it is most likely that the condition is a morbid one. 
The membrane again may not be equally stained through- 
out, but may have sections of pale, granular material inter- 
posed between other sections deeply stained and not in any 
way altered from the normal. 

Often nuclei are seen dislocated from the axial position 
which they occupy in the normal cells. Instead of lying 
centrally as in health the nucleus is now displaced, it may be 
slightly, but in no rare number of cases io the periphery of 
the cell. No example presented itself, however, of even a 
commencing extrusion of nuclei from the cells which contain 
them, providing that the latter are not more degenerate than 
already described. 

The, nuclear achromatin in the great majority of all 
cerebral cortical cells no longer deserves the name, for it has 
not decolourised in any of the stains. In consequence of 
this the general appearance of the nuclear vesicle is more 
homogeneous than in sound cells, and there is a decided lack 
of refractile brilliance in it. 

Morbid changes, however, are not wholly confined to the 
nuclear membrane and its contained fluid. The nucleolus 
in most cases is turgescent and blanched, or in a fair way 
towards complete disintegration. The contour of health is 
lost, and the smooth roundness is now represented by a 
granular delicately crenated rim. A still more advanced 
stage of atrophic -metamorphosis is observable in æ rarer 
number of nucleoli. They may be swollen to nearly twice 
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their healthy size and ‘present ‘an etiolated form with a 
lightly but distinctly “dyed margin: suggestive of a mem- 


brane. The latter i is generally round, but may be flattened i . 


as though erosion had, taken place. On the whole this state 


"of the nucleus is rare. More often there is.an irregular 
: staining of. its structure. From the inner aspect of its 


^ margin delicate rays project, and after crossing about & 


third of the diameter of the swollen nucleolus they become 
lost in the more pale central portion. 

`. Are these spurs made up of aggregations of minute dust '' 
particles which now overlie the nucleolus, or are they a part 
of the latter structure itself which has yet ‘retained a 
sufficient affinity for the dye to-successfully resist the action 
of the decolourant? In view of the fact that they show, 
even in the thinnest sections, and also that there is a 
positive alteration in the chemical properties of the rest of 
the nucleolus manifested by its blanched, turgescent condi- 
tion, it seems likely that they are & part of the nucleolus 
not yet wholly impliceated'in the chemical change which 
has àffected the greater part of the structure. Moreover, 
similar features obtain in the nucleoli of ‘the poisoned ~ 
rabbits, and these confirm the conclusion that this feature 


- of degeneration in the human nucleoli is an actual atrophic 
‘change and not due to any fortuitous collection of nuclear 


dust particles. 

Other nucleoli show ub dard blunt spurs, very short, 
or longer and more sharply pointed which project from the 
surface outwards into the encompassing nuclear matrix. . 
These are not rare; but I have in no instance been able to 
follow & ray to the periphery of the nuclear membrane 
except where a nucleolus almost abuts upon the latter, and 


then only from that sector of it which faces the nuclear `, 


rim. In all these cases of nucleolar metamorphosis. the 
body of the structure is increased in any transverse diameter 


- but is less deeply ‘dyed than in health. In addition, the 


. ` edges of the shorter spurs may be finely granular. 


But the great majority of all nucleoli show no such 
remarkable morbid,features, the change which they present 
being of milder degree. Most common is a swollen, blanched 


- 
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condition throughout, which may, or may not be accom- 
panied by some aberrancy in form. Yet, be the structure 
round, oval or flattened, its edges are invariably finely 
granular throughout, or show in some limited extent a 
very delicate crenation. 

In cells whose nucleoli are in an advanced stage of 
metamorphosis, or are entirely absent, there are to be seen 
large angular particles lying in the altered achromatin of 
the nuclei. "These are never so small as the large molecular 
particles of healthy nuclei. The foreign forms stain deeply 
and are sharply defined from the abnormally tinted proto- 
plasm in which they are scattered. In form and avidity 
for stain they closely approximate the large angular particles 
described by Berkley in the nuclei of the cerebral cortical 
cells of rabbits that he poisoned by alcohol. More than 
Six were never observed in any one nuclear sack; three or 
four is the usual number. Never do they approach in 
size or form the large corpuscular bodies seen and pictured 
by the above mentioned observer in his experiments with 
ricin and other equally virulent poisonings. I looked very 
carefully for these, but neither here nor in the rabbits’ 
cerebra was I able to detect them. 

In sections, purposely over-stained, an excellent exhibi- 
tion is made of the not infrequent enlargement of the main 
apical processes of the cell bodies. This feature is usually 
a part of a general enlargement of the entire cell. The 
basal processes of such cells and their proximal branches 
are also implicated to some degree in the swelling of the cell 
body. Slight bulging and dentation is observable in the 
margins of the processes close to the cells from which they 
originate. Where enlargement of the cell bodies and their 
processes is extreme the pericellular spaces are either 
obliterated or narrowed almost beyond recognition. 

Besides the above noted alterations in the cell body 
there is to be observed & more grave and advanced atrophy 
wide spread through all cortical layers. Sharply defined 
and regular contour now no longer obtains. A slight cre- 
nation of one side of a cell foreshadows the extreme atrophy 
that has occurred in another not far removed fromit. The 
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crenation may be extréme and affect the whole outline of' 
the cell body, or there may be more than mere orenation. 
The cell may be puckered or shrivelled, and its protoplasm 
reduced to an irregularly thin amorphous layer which closely 
embraces & shrunken homogeneous nucleus. Other cellg are 
` ragged in outline with alternate rough projections and deep 
or shallow bays with frayed margins. In the latter lies 
-a granular débris which is more deeply stained than the 
céll protoplasm from which it has not improbably been 


shed. Rarely extreme examples of this are to be seen in . 


which the nuclei are eroded in that segment which is in 
contact with the disintegrating sector of the cell rim: 
The process of disintegration in some instances has not 


stopped short of almost total destruction of .the cell body. .. 


In the most remarkable examples the peri-cellular space now 
contains in its median or lateral aspect a mass of deeply 
stained granular débris. From the edge of this a fine 
strand or two, very pale, or irregularly stained, may pass to 


the margin of the extra-cellular space. Doubtless these’ are . 


the’ remnants of once healthy cell processes. 
The above described morbid change is certainly one of 
advanced degree and not far removed from. a final disin- 
tegration of the whole.cell and its appendages. "Whether or 
not many cells have actually split up &nd been removed by 
-the lymph stream is hard to determine. I looked carefully 
for absolutely empty cell spaces and found none. In every 
` one that'caught my eye was a cell, normal, or in one of 
the ‘grades of degeneration already mentioned. RA en 
' Turning now from the proper cortical cells to those 
whose function is mainly one of support, it may be seen that 
. they are implicated in a slighter degree. A few of the 
neuroglia nodal points hàve swollen to twice their normal 
_ dimensions, and are pale and granular. Only one or two. 
deeply stained molecules are visible in such. A considerable 
number is shrivelled up into some aberrant. form. : They 


z 


may be kidney, or pear-shaped, and crinkled in part, or. 


in their entire margin. Deeply stained throughout they 


exhibit no interion molecules and contrast remarkably. with’ - 


the normal nodes in their neighbourhood. 
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Both bipes of degeneration prevail almost wholly in the 
_ grey cortéx, only rarely can an altered glia-Gell be observed 
in the subjacent medullary substance. In the deeper parts 


"T of ‘the white matter the support cells are all regular in 


outline, round; and both their chromatic and achromatic 
substance is in & perfectly sound state., This is of course 
what might be expected from the’ known action of potassii 
bromidum: on the central nervous system, and i is certainly a 


strong point in favour of the change which has affected the - 


propér cortical cells being the result of the action of the 
excessive doses of the salt given in mistake in this case. 


Histological Appearances By Berkley 8 Silotr-Phoopho 
molybdate Method. 


In comprehensive and trustworthy research: on the 
hervous system it is necessary to PPS, one method . 
by others. 

Berkley has recently given us & method which is appar- 
ently adequate:as a means of demonstrating the morbid 
changes -in’ the protoplasmic extensions of nerve cells. 
Using this mode as described in the 1895 winter number 
of BRAIN, I obtained good results, Golgi’s,. and Cajal’s 
methods had been tried upon some.of those portions of 
. cortex which had been hardened in Müller's fluid, but with 
. unsatisfactory results. 

But cursory examination of the proper cortical tissue 
successfully stained by the silver phospho-molybdate shows 
that a severe process has been in operation. Destruction 
of cell bodies and their appendages is as extensive as. that 
shown by the aniline stains. 

'' Breaches of continuity have happened widely in | both 
axons and neurodendrons, and their alignment is now indi- 
cated by globular or club-shaped detritus, or else by well 
preserved segments. This phase in the cells is, in part, an 
artefact. “For, unfortunately, the tissue was overhardened 
in Müller's fluid and thus rendered somewhat brittle. ‘The 
.niierotome knife, therefore, broke through portions of the 
dendritic processes and their buds. These, however, generally 


( 


t 
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£r lis close-to their parent cell. Yet in some instances they 


- have disappeared altogether, probably, washed away i in ‘the 
process of .clarifying and mounting. UC 


It is therefore not easy to detérmine: just where the, 


_ pathological process ends and the accidental changes begin. 


' So that we must guard against interpreting purely manipu- 


‘lative alterations as changes caused by the. poisonous action ' 


‘of the potassii bromidui. Therefore, I have controlled the’ 


, investigation by observations on other human cerebra that ! 
hàd suffered exposure to the same laboratory conditions. ES 
A further’ difficulty, is presented by our ignorance of the . . 


action of: nitrate of silver on adult nerve tissue which has 
‘been altered by disease or post-mortem exposure. 


On the whole, silver has not yet proved itself to be. 


' the ideal stain for thé investigation of neuro-pathological | 
changes. ` 


` Yét since the attempt first made’ dy Kronthal! tó use 


' the chrome-silver, many other.competent workers have 


entered the field and have overcome in some degree the 
difficulties met with im the use of the Golgi method whén 


: applied to the investigation of poen morbid alterations 


.in adult cerebra. 


Greppin,? in 1893, Colela,? and Golgi! himself in 1894, . 
and later in ‘the same year Klippel,’ Azoulay* and Andriezen,’ - 


gave us results obtained by them. All of them also offered 
them with more or less apology for the possible’ Ha penfeotion 
of the chrome-silver method. ^  ' 

+ In 1895, Monti? of Pavia, in an experimental research 


into the effects on canine cortical cells of artificial embolism, y 


. achieved happier results. 


But it was not- until Berkley,’ of Baltimore, carried 
out by his improved Golgi method, his series of investiga- 
tions on artificially induced lesions in the cerebral cortical, 


‘and other brain cells of rabbits, that we had a trustworthy . 


demonstration of arene m of cell appendages by mo í 


silver method. 
By the use of his TTA of ;the silver inlet: i 


` find the following departures from the normal which. were 


foreshadowed by the Nissl and Pee stains.’ 


4 
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In all cortical laminæ are cells which are in some stage 
of degeneration. No stratum appears to have escaped, and 
the atrophied cells in‘ any one layer agree so closely in 
number with those in any other, that any difference may be 
passed over. The change is likewise similar in all, although 
it seems that the pyramidal cells are most deeply implicated. 
Because of this and the individual importance of the pyra- 
midal cells attention will in the main be confined to them. 

Fig. 1 is a good example of the least degree of change 
observable in the cortical cells. The cell body is irregular 
in outline, slightly enlarged when compared with the healthy 
pyramidal cells, and presents in some part of its nm, blunt 
cusps which alternate with deep or shallow concavities. 

If the primal ascending dendron is followed to its visible 
termination, several ampullous or varicose swellings of vary- 
ing size are met with, separated from each other by longer 
or shorter stretches, not different in form from health 
except that a great many lateral buds have been shed, thus 
leaving the stem bared for short distances. The thrown 
off buds, however, lie on the surface of the section not far 
removed from the bared margin. Their dislodgement is 
without doubt manipulative. Quite different from this, is 
the denudation presented by the before-mentioned vari- 
cosities ; these are clearly defined in outline and absolutely 
budless. The tissue in their neighbourhood, except rarely, 
contains no signs of shed gemmulse and these are probably 
a few of those already mentioned as thrown off, but in this 
case more widely separated from, the healthy portion of the 
process. 

On the basal processes also varicosities are to be seen, 
but they are small, and like those on the ascending proto- 
plasmic process, are sharp in outline and shorn of the lateral 
projections which obtain on the unaltered part of the exten- 
sions. One may be seen on each secondary branch and 
ranges in size from a small and scarcely recognisable to a 
readily obvious swelling. None of them, however, reach 
the dimensions of the swellings on the apical projection 
and its branches. 3 j 

On the latter parts the varicosities follow each other in 
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more or less rapid succession, eliptical, round or oval, and 
all of about the same transverse diameter. The visible tips 
of the off-shoots from the main stem may end in an oval 
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Oell body &nd extensions from the chief pyramidal layer of the human 
brain. Body covered with projections. Swellings on the dendrons. The 
a break in continuity is artificial. 
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or Sack-like enlargement of great relative magnitude, but 
generally, however, they are: smaller than those observed 


'. on the main apical process. 


Where branches are given off from the secondary apical 
processes, and at their splitting point into tertiary rami- 
fications, enlargements. are also to be seen; but these are 
generally forked in shape, thus conforming to the bifurca- 
tion of the stem, and in most instances have retained the 
mossiness of the healthy part of the stem. It is hardly 
likely, therefore,’ that these swellings are similar in origin 
to the first-mentioned, which are denuded of buds. 

The axis cylinders of the célls not more deeply implicated 
than those described are intact 8o-far as they can be traced. 
. Unfortunately, this is not for any great distance, because 
in most sections they are broken off and carried away. 

Cells in the state described above are on the whole not 
great in number compared’ with those showing advanced 
deterioration. 

Fig. 3 shows to what an extreme condition many of the 
_ cells have been brought by the action of the poison. The 
cell bodies are itregular in their outline, not infrequently 
deeply excavated in some one aspect, and showing more 
ragged cusps than less involved cells. Where processes 
exist (and the most persistent’are the apical), they are 
swollen, and coarse close to the cell, and farther out are the 
seat of bulbous enlargements. In this’ stage of atrophy, 
however, the latter are larger and more numerous on the 
` basal extensions than on similar paris of the previously 
mentioned cells. A pathological fragmentation has occurred 
, here, and the globular or granular reniains of the smaller 

pieces yet remain. to indicate that the processes were 
sundered by & morbid rather than manipulative process. 
In.such.cells the various processes are swollen close to 
` the cell body, and after a short course into the sustentacular 
tissue they end in an oval or round bare swelling. But the 
ending may not be so abrupt.: A gradual dwindling is 
. obvious as the, còurse of the protoplasmic process is fol- 
lowed outward and the ultimate termination may be sharp. 
Beyond: many’ of, such terminations are small, or larger, 
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Extremely degenerated "pyramidal cells from the human brain. Excava- 

. tion, wasting, and disintegration of the bodies is geen. Also budless swellings 

on the protoplasmic extensions and thinning and disappearance of the distal 
e of the latter. 
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sharply defined oval, round or rod-shaped masses. They 
mey be shed portions of the degenerated processes which 
now serve as a contact body for a silver deposit, or they 
may be simply a precipitate of the latter agent itself, having 
no structural basis, although the sections as a whole are 
remarkably free from “ blobs.” 

The primal apical process at, and for some distance 
above, the cell from which it takes origin is ragged in outline 
and on one or other side displays a single jagged excrescence 
or a series of excrescences. Farther up the stem may be in 
no wise unsound for & short distance; yet sooner or later 
varicose enlargements are met with bereft of buds and 
altogether similar in aspect to those already described. 

. Only rarely in examples of degeneration to the degree 
portrayed in fig. 8 can an apical dendron be traced to any 
great distance from its cell. A pointed or globular ending 
is usual in the upper layers of the external pyramidal lamina. 
Beyond this, débris marks the alignment of the process. A 
globular, sharply defined mass, an attenuated black or more 
lightly stained line or two, or a moniliform thread with 
scarcely recognisable lateral projections yet remain of the 
once healthy extension. The secondary branches are in 
most cases reduced to mere stumps, with here and there 
along their short course thinned truncated remains of tertiary 
twigs. ; 

The axon of cells so far involved is yet almost intact. 
But & swelling of it is to be observed close to the base of 
the cell from which it takes its departure, quite twice the 
size of the similar part of the process of the healthy cells. 
No doubt it portends the absolute loss of the axis cylinder 
which has occurred in fig. 4 and other cells about to be 
described. 

A still more extreme stage of degeneration is that 
pictured in fig. 2. The cell body may be roughened in 
outline and shrunken to one-half or one-third its normal 
dimensions. It is surmounted by a withered ragged-edged 
process whose secondary branches have disappeared $n toto. 
Such an apical process is of short length and gradually 
dwindles from its base, and finally ends in an attenuated 
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termination, beyond which lie a few black or deep brown 


dots:and dashes not unlike a ‘‘ Morse Code;" the probable 


remains of the-once sound structure. Basal prolongations 
' have disappeared almost entirely. Some evidence of the 


E 


axis cylinder is yet visible, however, in the swollen stump 
coming off from what was in health the base of a cell; 
but beyond this the structure is not observable. 


The possibility of post-mortem alteration is best con- 


sidered at this stage. 


Errzor or Posr-MomrEM CHANGES. 

Pieces of human cerebrum were exposed to conditions 
as nearly as possible of the same nature as the diseased 
bráin, and then used as control. 

Such control tissue showed with aniline.dyes a slight 
over-staining of the achromatin of both the body and 
nucleus of the cells, but no -loss in number of stichochromic 
particlés in the former, or the larger molecules from the 
latter. “The dust grains of the nuclei were also obscured 
or lost to view in the unusual colouration of the nuclear 
matrix. The nucleoli, however, were well stained, smooth, 


~ wound, and sharply defined, and preserited none of the 


‘aberrant forms and appearances described. No angular 
particles were visible in the nuclear vesicle, nor was the 
vesicle itself dislocated except rarely, and its outline was 
sharp and circular, or oval. Occasionally a dell: appeared 
to be enlarged but never ragged in outline, or with its 
margin undergoing a process of disintegration. Shrinking 
or plication was ‘not visible in any of the ‘cells. 
When stained by the silver phospho-molybdate method 
axons were found to retain their position, but were occasion- 
ally enlarged close to the cell if the cell itself seemed enlarged. 
Such enlargement was also noted to be a feature of a few 
basal and apical protoplasmic extensions. But the withering 
of, cell bodies such as seen in fig. 2, or the dwindled ex- 
tensions of figs. 2, 8, and 4, were not observable. Nor in 
any instance were there present the varicosities shown in 
figs. 1 and 8, except (rarely) at the forkings of the secondary 
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and tertiary branches. Lateral gemmule were present and 
well stained in most instances, but whole stretches of many 
processes both apical and basal were stripped of them; yet 
they were to be seen scattered through the section, and 
may therefore be looked upon as accidentally disengaged 
from the parts to which they belong. This observation is 
further strengthened by the fact that, in sections purposely 
cut thick so that processes might be seen between the upper 
and lower planes without actually appearing on the surface 
of the section, the lateral gemrnule were found to be in 
position, although on account of the thickness of the sections 
they did not show with the same sharp definition of the 
thinner sections. 

Of considerable importance also is the fact that in every 
instance observed by both aniline and silver stains the nodal 
points of support cells and their extensions are healthy. 
None of the aberrant shrunken forms mentioned in connec- 
tion with the morbid brain are to be observed. 

It seems likely, therefore, that the more marked deform- 
ities presented by the cerebral cortical cells in this case 
are due primarily to the deleterious action of the extreme 
doses of the bromide. The altered histo-chemistry of the 
nuclear fluid whereby the dust grains are lost to view may 
be the result of the post-mortem exposure which the en- 
cephelon underwent; and so also the occasional enlargement 
of certain cells and the beginnings of their processes. But 
the disintegration of the cell margin, the loss of figure, and 
change in staining quality presented by the nucleoli, the 
appearance of the foreign angular particles within ane 
nuclear sack, must be regarded as degenerative. 

The bulbous enlargements of various sizes, the disappear- 
ance from them of the rectangular buds, the shrinking of 
processes in cells more deeply implicated, and the ragged 
edges and excavations of cells, together with the withering 
and distortion of the latter and the disappearance of their 
axons, can only be looked upon as the work of a violent 
poison which operated during life. This conclusion is sup- 
ported by the action of the same poison on the cortical cells 
of the tabbits as I will now proceed to show. 


"bait treated in the following manner ——Rabbit.No. 1 received by : 
, means of subcutaneous injection 36. grams of potassium 
‘bromide in twenty-two days; rabbit: No. 2, 40 granis im, 


1 
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EXPERIMENTS AND, OBSERVATIONS UPON RABBITS. `, 


Four rabbits were used in these experiments which were’ 


twenty-four days; rabbits Nos. 3 and 4, 86 grams in twenty- ' 


‘two days.1 Following upon the first injections the animals 


became ‘drowsy and inactive, refused all food, and remained , 
in the corners of their cages for & few hours. When dis- 


“turbed their movements were slow, automatic,’ and were 
: quickly followed by quiescence and renewed .gomnolency., 


At first they recovered full power of mentality ànd.move- ' 
ment, and were lively in action and appetite, in the intervals ' 
between the subsidence of the effects of the drug and its 


next administration. But after the eighth or ninth day, the : 
drowsiness and depression of motility became gradually pro- 


longed, and the animals passed into a state of stupor and 


again noticed. From now on the animals scarcely moved 
unless disturbed, and action following stimulation was purely 
automatic.: The fore legs soon became paralysed, but the 
hind limbs still retained some power. Reflexes were de- 


1 At first I experienced considerable difficulty in administering the bromide 
‘of potassium to the rabbits on account of its extremely irritant action at 
the point of injection into the subcutaneous tissues. As I proposed to get 


f -~ the Pi rer cells affected as early as possible with poisonous quantities 
' ,'of the 


1 


r 


salt, ıt was nece in order to accomplish this, that large dally 
doses be given. When the extremely irritant action of a concentrated solu- 
tion of potassii bromidum is called to mind, it may be readily imagined that 
the animals proved rebellious to 1, or 2 injected under the skin at’ 


v: one point, and that inflammation in the neighbouring tissues speedily super- 


vened. Buch indeed was the case, but this was escaped from by diluting my 
solution from the 1—8 strength of the first injections, to 1—9,. and then 


injecting 12 co. at three different P ae at the same time onog a day. With ' 

. this change of plan, irritation and inflammation at the point of injection were. ' 
- reduced to & minimum, and after the first ten days no pain seamed to be 
experienced by the animals, either as a result of the puncture, or of displace: - 
ment of the tissues which occurred to make room for the fluid. . 


‘ 


D 


E 


` began to lose flesh. Fifteen days saw greatly increased ,. 
depression of both mental and motor functions, and the ' 

sensory faculty became so benumbed that the animals no.’ ` 
longer protested against the prick of the syringe.‘ The 
effects of the injection here began to. blend one with the , 
other, .and the phases of recovery observed at first were not ' 
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pressed excepting the conjunctival. There appeared to be 
no great desire for, nor was there any movement towards, 
food; yet this would be taken slowly but without relish if 
placed within easy reach. About the twentieth day stupor 
of high degree supervened, and two days later it was followed 
by deep coma, accompanied by complete neglect of food, loss 
of sphincter control, and absence of all mental and motor 
manifestations. All four animals presented a picture of total 
inertia, bar an infrequent and weak prolonged respiration, or 
an occasional twitching of the nose and ocular muscles. 

As now death seemed inevitable if the drug was pushed 
any further, a halt was made and a chance given to the 
animals to recover. But during forty-eight hours, the 
inertia continued, and it seemed that a necessary quantity 
of the bromide salt had been given to produce a maximum 
and fatal effect. 

To insure a perfect preservation of the finest and most 
delicate constituents of the cerebral cortical cells and their 
appendages, the animals were bled to death, and their 
cerebra placed in either alcohol or Muller’s fluid. But a 
few minutes elapsed between the bleeding and the immer- 
sion of the organs in the fixing media. 

Chloroform, ether, and other drugs, were purposely 
' avoided in order to evade any possible complication. 

As brains Nos. 1 and 2 were intended for examination 
by the silver method they were placed in Muller's fluid. 
The control for these was carried through the same fixing 
solution. 

Brains Nos. 3 and 4 were fixed by graded alcohol. 
The control for these was treated in the same courses of 
alcohol. At the end of two weeks the organs were passed 
through celloidin, cut, and stained by Nissl’s polychrome 
and hemaetoxylin-eosin methods. 


CHANGES IN THE Rassrr’s BRAIN AS SHEWN BY NISSL’S 
AND THE POLYCHROME METHODS. 


The control brains in none of over three hundred sections 
show departure from the normal, but this is not so in the 
cells of the poisoned rabbits. 
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, Some stage of degeneration is so universal that I gave up 
trying to arrive at the proportion of diseased cells to those 
yet in health, and therefore reversed the calculation to an 
estimate of the ratio of sound bodies to those showing 
atrophy. About three times in evary field, as shown by 
‘Reichert 1-18 objective, a cell approximating to those of 
' the control cortéx could be observed. The average number 
of cells that appear clearly in any single plane of à field is- 
about fifteen. So that the proportion of normal cella to ` 
those in some stages of atrophy is about one to five. This 
is a rough calculation only, but it will indicate in some 
measure how widespread has been the action of the bromide, 
and also that probably no single type of proper cortical 
cells escaped the effect of the drug. ] 

- Cell bodies, their processes, in fact all the constituents 
of the cells may be involved together, or only one or other. 

But & minute description of.the atrophy is called for, . 
because of its likeness in many features to that in the 
‘human cortical cells;&nd also for the reason that it places, 
beyond cavil the observations made upon the human brain 
by Berkley. 

‘Cells in an incipient stage of degeneration,are not so 
numerous as in the cortex of the human cerebrum. But 
though proportionately not so numerous they are yet present, 
and indicate what is probably i in the cell body, 8b any rate, 
the beginning of the poisonous action of the drug. Such cell 
bodies may be quite regular in outline but more often a slight 
crenation'is noticeable on one or other side of the cell, or the 
entire margin may be markedly dentate. In the latter case - 
there is æ slight colouration of the ordinarily clear hyalo- - 
plasm, and therefore an obscuration of the stichochromic 
granules. But I cannot say definitely that any of the latter 
have disappeared ; compared with those in an absolutely 
healthy cell in the same section or in the control tissue, 
‘they do not seem diminished in number. . 

The nuclei of such cells have not escaped. ‘Whenever 
the cell body is affected, no matter in how slight a degree, 
nuclei show some departure from health. Their membranes 
-are delicately wrinkled in some one sector, and perhaps’ 
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plicated but well defined in the remaining portions; or the 
whole membrane may be crinkled, and at the same time 
deeply plicated at some one point, and irregularly stained. 

~ The internal constituents of the nuclear vesicle have 
undergone a change, but of slight degree, in these slightly 
affected cells. The achromatin is blurred and has lost its 
high degree of refractility. Fine nuclear dust is obscured 
by the over-colouration of its matrix, and the larger molecules 
are reduced in number. Only rarely can more than two or 
three particles be observed in the sack. Nucleoli are deeply 
stained throughout but are no longer round and clearly 
defined. Their edges are now delicately granular either in one 
or more short segments or throughout. 

Cell bodies more altered than those described above are 
very common. In fact they form the great majority of all 
unsound cortical cells. The outer edge of a cell may be 
markedly wrinkled throughout and in some cases show & 
deep plication which has bent the, nuclear sack inwards 
at the point of impingement. The coll” margin also is deeply 
stained, but the remainder of the hyaloplasm may in such 
a case be clear or only delicately tinted. Not always, how- 
ever, is the over-staining of the edge of the cell uniform 
throughout; its periphery may show in parts a finely 
granular refractile substance which has escaped the per- 
sistent action of the reagent and which probably fore- 
shadows the ultimate breaking down of the whole cell. 
The hyaloplasm not yet absorbed is clear but almost devoid 
of chromatin granules. 

The nuclear ring is crenated or deeply plicated. In 
many instances it is not discernible in its entire circum- 
ference. The beaded appearance of slightly involved cells 
no longer prevails. Now, comparatively large portions of 
the membrane are finely granular and etiolated and have 
interposed between them deeply stained smaller portions, 
or badly defined globules. In some instances the greater 
‘part of the nuclear margin is scarcely distinguishable but 
seems to be disintegrated and about to coalesce with its 
matrix and the yet remaining hyaloplasm. 

The nuclear fluid is altered in quality; it is not highly 
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refractile, it does not stain deeply, but faintly, and finer dust 
particles have either absolutely, or in great measure dis- 
appeared, but there is on the other hand an increase in 
the size and number of the larger molecules in many nuclei. 
Eight or nine is not an unusual number and they range 
in size from twice to’three times the size of normal nuclear 
molecules as seen in control specimens. In shape they are 
never round, but angular. They are similar to the large 
foreign particles recorded in connection with the altered 
nuclei of the human cerebral cells. : 

The nucleoli may be oval, eccentrically situated and 
intensely stained at one or both ends, the intervening part 
being pale and finely granular. On the other hand they 
‘may be faintly stained and swollen to twice or thrice their 
normal dimensions, and with delicately granular margins of 
the same degree of colouration as their bodies. .The latter 
feature seemed to be due not to an aggregation of nuclear 
dust, but rather to a complete granular transformation of 
the nucleolus itself. “In such a case a nucleolus, could it be 
seen in its entirety, would present a punctate surface, but in 
cross section it presents only a delicately granular margin. 
Prevalent, but less common than the above described state, 
is a nucleolus stained so that it resembles a crescent. One 
aspect may be coloured as a sharply defined crescent, but 
never so deeply as a healthy nucleolus. The remainder 
of the structure is in such a case scarcely obvious because 
it is pale'and ill-defined. 

This state of the nucleoli appears to be the precursor 
of the foreign angular particles that I find both in the 
human and rabbit cells, and which were first described by 
Berkley. First of all there seems to be & swelling and 
spongy change of the nucleolus, hand in hand with this 
an alteration in the chemical property of the structure 
whereby it stains aberrantly, and finally a disintegration 
into several particles which now separate and lie in the 
nuclear matrix as the foreign molecules. 

When describing the state of the nucleoli in the human 
cortical cells it was" pointed out that occasionally they were 
enlarged and arrayed in short club-shaped or pointed spurs. 
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On the whole such & state was rare. But in the cells of the 
lower animals the condition is met with often. 

A still more extreme stage of degeneration of the whole 
of the cell body is not infrequent. In about every twenty, 
or twenty-five cells one is to be seen in a degree of 
degeneration not far removed from total destruction. . All 
components are embraced in the wasting. A thin deeply 
stained, or irregularly stained, plicated membrane is all 
that is left of the body plasm and this encompasses an 
intensely dyed and puckered nuclear sack. The membrane 
appears to be formed of altered hyaloplasm. In many 
cases it is granular and pale in parts, or may have broken 
down into a loose débris which now spreads outward into 
the pericellular space. The crenated margin of this mem- 
brane may stretch across the angles of a plicated nucleus, 
thus forming tiny bays in which rests a minute quantity of 
clear hyaloplasm. Or the latter may not be wholly 
amorphous, but contain a granule or two similar to, but 
larger than, the stichochromic particles of the sound cell. 

In yet other instances the altered cell plasm, very deeply 
stained, may closely embrace the shrunken deeply stained 
nuclear vesicle and be almost indistinguishable from the 
latter.. The form of the whole cell may be long and 
elliptoid, oval or round. No dust grains are visible in the 
nuclear fluid of such cells but the whole achromatin is 
intensely stained and may contain the large angular particles 
that obtain in cells already described. When they are 
found they are of even deeper hue than the matrix in which 
they lie. 2i 

It will be noticed that there has been no mention here of 
swollen or enlarged cells similar to those found in the human 
cerebral cortex. I looked carefully for them but saw none. 
The atrophy of cells in the rabbits’ brains has been wide- 
spread and extreme, but it appears from its inception to its 
most extreme degree to be one of shrinking, and chemical 
and molecular rearrangement. It is doubtful, therefore, 
whether the enlargement of the numerous cells in the 
human case is an actual phase of degerferation induced by 
the action of over-doses of the bromide salt. 
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do 


In many' ways, however, the atrophy observed in’ the 


‘lower animals agrees with that séen in the human cortical: 


cells. The altered reaction to dyes of both body and nuclear ` 
plasm, the disappearance of stichochromic granules from the 
, former, and of dust grains and larger molecules from the 
"latter, the appearance of the foreign angular particles in the 
, nuclear vesicles in both, and the aberrant staining and form : 
- of the nucleoli of each are changes of a like kind, and point 
to an irritation.of the ‘cells by a similar agent. So also do 


the more extensive alterations in the cells:—the marked i 


shrinking of both body and nuclear sack, their ragged edges, 
and their partial breaking, down and absorption. 
True, there are divergencies in the type of diccns 


-in the two species of cells possibly explained by the 


differences existing between the human and animal cells. 
In the rabbit eccentricity of nuclei is scarcely ever recog- ' 
nided, while such prevails widely in the human cortical cell. 

, Here as well as in the human cortex many nodal points, 


| of the support tissue. are unsound. Scattered indiscrimi- 


„nately through the cortex are many cells with markedly- 
wrinkled outlines and amorphous deeply stained bodies. 
These present no constant form, but may be deeply notched f 
on one or two opposite sides or irregularly kidney-shaped. 
^ On the other hand, a smaller -number are large, muth  ; 
Ado: than any in the control sections, pale, and their . 


. granules scarcely stained. It isa noticeable fact that here. . 
a8 in the human case, below the innermost cortical layer few —, 


affected support nuclei are to be seen. 


' Brnoop-VASOULAR CHANGES IN THE RABBIT CEREBRA 
AS SHOWN BY THE ANILINES. 


Contrary to the conditions in the human pia-mater I 


: found on exposure of the rabbit cerebra that there was no 


injection or oedema. The brain surface was ansmmic and 
dry. ` Tt.is quite possible that the mode of death of the 
animals accounts for these conditions; for they were bled 
to death. 
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Microscopic examination of the vessel walls shows the 
swollen endothelium, and bulging nuclei, which in some 
instances project and come in contact with the opposite 
wall. But the capillaries appear collapsed and are almost 
devoid of corpuscular elements. The median sized and 
larger vessels are also nearly empty but their endothelial 
nuclei are swollen, bulging, and deeply stained. Their 
size and affinity for dye is far in excess of those of normal 
` endothelium. The peri-vascular spaces are in most in- 
stances full of a fine granular detritus. But on the whole 
the disturbance in the blood vascular system of the pia 
and cortex is slight and not so noticeable as in the human 
brain. 


HISTOLOGICAL CHANGES IN THE RABBIT CEREBRA AS 
SHOWN BY BERKLEY’s SinvER-PHOSPHO-MOLYBDATE 
STAIN. 


As before, the pyramidal cell will be the chief subject 
of study. And I’ may say at the outset to avoid repetition 
that this cell has to all appearances borne the brunt of the 
action of the potassii bromidum. It is more often and 
more extremely affected than those of other form and 
position, but in those others nevertheless the kind of 
atrophy is exactly similar to that in the principal psychical 
cell. i 

By comparing camera lucida sketches Nos. 5, 6, 7 and 8, 
with those from the human cortex no great or essential 
discrepancy may be detected between them. In fact, so 
closely do they resemble each other that they are almost 
interchangeable and one might be used to illustrate the 
other. 

Cells not deeply affected by the poison are visible in 
greater number than in the human case; but this may be 
apparent rather than real. For in no section of the latter 
are there so many cells shown as in the case of the animals. 
Yet the lesion is virtually the same. We find a slightened 
roughened body such as in fig. 5, or one, that wholly normal 
shows on its processes bulbous swellings altogether simular 
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Early degeneration ofea pyramidal cell and its dendrons in the cortex 
of the rabbit. - l 
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to those observed in the case of the man. In every instance 
observed the swellings are devoid of buds, and, therefore, 
contrast remarkably with the apparently normal rest of the 
dendrons. Here the artificial disengagement of the lateral 
projections which has occurred widely in the human cortical 
cells has not taken place, for by more careful management 
the tissue was not allowed to over-harden. 





Fra. 6. 


Pyramidal cell of the rabbit, showing excavation of the body, and 
wasting of secondary and tertiary branches of protoplasmic extensions. In 
this, the extremity of the ascending process has wasted. 


Fig. 5 shows truthfully the condition of many of the 
pyramidal cells. ,As in the human case the primary 
ascending process and its first and second twigs are more 
noticeably implicated than are the basal and their branches. 
Many cells are visible (fig. 6) in which the apical process 
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. has dwindled, and the off-shoots are altogether wasted or 
“scarcely recognisable on account of their great attenuation. 
But either where the processes still exist, or where they 
have disappeared, we, find the characteristic varicosities 
marking their- alignment. . These are in many cases plenti- 
ful in number and various in size and form. 

. Along the emaciated protoplasmic filaments , ss O^ 
there appears to be a scarcity of, or wasting of lateral 


'' gemmule; and there are but a few detached ones to. be 


: observed in. the adjacent tissue. Where sections were. 
purposely cut thick, and with the use of strong illumination, 
it was determined that even in protoplasmic processes in^ 
the’ depth of the section, the rectangular buds were decidedly 
small in number, and it was not unusual to see an entire 
absence of three or four from one side of the stem, while ' 
. the other side was apparently healthy. They could not 
have been ‘disengaged by the microtome knife. It is 
possible of course that owing to some delicate chemical 
changé they have not stained. Yet the cell bodies and the 
extensions themselves, even when attenuated were deeply 
blackened, and in perfectly normal célls in any of the ' 
sections no lateral buds were detached. It seems possible 
therefore that the absence of the lateral buds is one phase, ` 
and probably an early one in the process that has caused 
the bulbous swelling, the wasting and absorption of the 
dendrons and the shrinking or distortion of the cell bodies. 
Such & conclusion is borne out by the appearance of 
cells as portrayed in figs. 7 and 8. For in these the’ 
attenuation of protoplasmic prolongations is associated with 
a thinning out, and finally, in some instances, complete 


. , atrophy of the lateral buds. It is needless to point out that 


in the case of the swellings on the dendrons no matter of ' 


, What size there is a completé absence of gemmule. And it 


need scarcely again be argued that this phase is degenerative ; 
rather tban artificial. 2x 
Figs. 7 &nd 8 explain themselves. In them are seen . 
shrinking and atrophy of the. cell bodies. Excavation and, ` 
. roughening of the margins is often observable. The primal -. 
apical and basal probesses are withered ene shortened, and 
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. More extreme wasting of rabbit pyramidal cells. The bodies are shrunken, 
and many basal. processes reduced to stumps. The axis cyliuder-has also 
wasted. ' i 
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bear upon them bulbous swellings of various sizes. p 


tions of the distal part of the extensions are visible in’ brian : 


' instances as dots and dashes. 

Still more.extreme degeneration is not uncommon., . All 
the ‘processes of the cell may have perished from the 
‘poisonous action of the potassii bromidum. In such a case 

. the cell body is reduced in size, distorted, and roughened in ' 
' its margin, is not far from final disintegration and dis- 
, appearance. How many have actually been absorbed it, ' 

would be as unwise to speculate upon here as in the human 
case. But it may be concluded that some have. absolutely 
‘disappeared considering the low ebb to which many have ' 


- been brought., This may have taken place, and yet its ^ 


influence.on the 'economy of the cortex be of little im- 


portance. ‘For it is not to be believed that the absolute - > 


. removal of a small number of cells would be produétive 
of so great a psycho-motor disturbance as the slight affec- 
` tion and therefore disturbance of function of a: great many. ' 
The axis cylinder in the experimental cases is worthy ` 
of consideration, and permits of more complete observation 
than in the somewhat over-hardened human cortex, because 
of its not having been accidentally detached. In cells such 
as pictured in fig. 5, the axis cylinder processes are sound 
from their point of departure from the cell body to where _ 
they, become lost tó. view:in the medullary centre of the . 
' hemisphere. Their’collaterals are likewise normal so far as 
they can be traced, ' ' i 
But in instances of RAE A anch 88 portrayed in 
` .fig. 6, and in all types of more advanced atrophy, the axis. 
, cylinder shows degeneration either early or advanced. Seldom 
are swellings to be seen similar to those upon the dendrons. 
“In all cases where they occur they are small, rarely exceed- 
ing twice the diameter of the structure they affect. Close 
to the cell body, the calibre is increased far in excess of the 
normal, and occasionally a corkscrew distortion occurs; but 
it appears to be a late rather than early phase of atrophy. 
It is never recognised unless ihe distal portion ‘of ihe, axis 
cylinder is deeply implicated or has absolutely disappeared. 
The distal portion of the axis cylinder is always ‘most 
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markedly ‘attenuated, and is the first to show signs of 
solution of continuity. It would thus appear that degenera- 
tion of the axial prolongation begins with attenuation more 
extensive in the distal visible portion and its collateral than 
in the proximal part of its course; that this progresses to 
a solution of the distal segments, finally creeping upwards. 
This seems to be so in such cells as in fig. 6, in which 
there is the first positive involvement of the neuroaxon. 

But in cells the bodies of which are intact as far as may 
be judged by the silver method the axial prolongation is 
sound in all its traceable length. But if distal degeneration 
occurs first, as seems to occur from observations upon 
atrophic axis cylinders, there is no gainsaying that even in 
the case of cell bodies which are apparently sound, and yet 
whose dendrons are withered and varicose, the ultimate 
ramifications of the axons may be in an incipient stage of 
atrophy. 2 

No instance of cell degeneration has presented itself in 
which the body of the cell alone has suffered. If this is in 
the least affected its dendrons are also involved. The latter 
may be thin in all their length, the seat of budless swellings, 
and show signs of a break in, continuity, and absorption of 
their distal observable extremities. On the other hand, I 
have not failed to see many apparently normal cell bodies 
whose dendrites are nevertheless the seat of a few small 
bulbous swellings and slight attenuation. All through the 
cortex it may be seen that the farthest removed portion of 
a protoplasmic extension is the first to betray the action of 
the bromide salt and to become absorbed. Swellings may 
obtain in any part of its length, but atrophic solution of 
continuity never occurs close to the cell body without there 
having been first of all a thinning and absorption of a great 
stretch of the terminal end of the process. Death is from 
without inwards in every case. But it is hardly probable 
that the cell bodies remain unaffected for any great length 
of time, for marked implication of the protoplasmic exten- 
sions, and especially of the primary ascending one and its 
branches, is associated with a rough ,edged, shrunken or 
excavated cell body. Great atrophic involvement of cell 
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‘bodies is associated with attenuation and absorption of the . f 
neuroaxon. It is difficult to decide, however, whether the 
_ affection of the ascending process is really primary, or only 
primarily obvious. There is to be kept in mind the possi- _ 
- bility: that a slight, unrecognisable implication of the cell 
bodies may have first occurred and thus rendered all the : 
ramifying processes defenceless agents the dd action 
of the salt. 
‘Another point worthy of note is that Aisi appears to k ‘ 
no relation whatever betweeri the degree of atrophy in either’, 
proper or support tissue and the position or size of, the 


..» blood vessels. Those cells which lie close to.& blood vessel lcd 


t 


of any size are not more involved than others relatively. far 
distant. The salt evidently finds every part of the cortex ` 
equally accessible, although its greatest degenerative effect 
is' beyond doubt upon terminations of all nerve cells. and . 
more especially those of the chief pyramidal layer. 


CONCLUSION. . 


"There has occurred: then beyond doubt a change in the 
,proper cortical cells and their appendages, and to a slighter 
degree in the support and vascular tissue in both the ‘man 

_ and rabbits as a result of the action of pronouncedly toxic 

. doses of potassii bromidum. In the case of the man there 
is reasonable room for doubt as to whether the whole of ‘the 

_ abnormal changes presented py ue nerve cells.is entirely ' 
due to the influence of the salt. - But after making all 

i possible. allowances for fortuitous complications, ‘there yet .. 
remains a series of changes in.them which cannot'be.' 
attributed to a cause other than the suspected one; and 
this is substantiated by control observations, and, by experi- 
ments upon the action. of the game cause on the cortical 
cells of rabbits. 

If under the same cnim amet and is of bromide . 
for the same length of time, there had been a radical or 
even noticeable diffgtence in the kind of atrophy in the 
nerve cells and their appendages of any one of the cerebra; 
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it would have opposed such a conclusion and rendered the 
experiment of little value as a control for the human cortex. 
Moreover, the severity 'and extent of the cortical change in 
both the man and animals is no more or less than what was 
to be expected in view of the psycho-motor phenomena 
which they manifested during the period they were under 
the active influence of the drug. And this leads to the 
question of the mode of action of potassii bromidum when 
administered as a narcotic. 

It is not disputed that bromide of potash when given in 
single excessive doses modifies in a marked manner the 
function of the central nervous system; that on the chief 
portion of this, the cortex cerebri, it is certainly depressant, 
interfering with the elaboration of thought processes and 
lowering the activity of the motor cells. 

The ante-mortem phenomena, watched in the case of the 
man under conditions where there could be no possible bias, 
and in the case of the rabbits with a full knowledge of the 
force at work, corroborate fully the above opinion. The 
microscopical appearances both in the accidental and experi- 
mental cases of poisoning place beyond doubt the fact that 
toxic doses of the salt repeated at short intervals are capable 
of actually destroying the proper tissue of the important 
surface grey matter, upon which in physiological doses it 
operates not more than as an inhibitant. 

Such being the case, the important question arises as to 
the manner of its action in the cerebral cortical area, 
whether it affects the bodies of the cells first, and thus the 
whole of each neurone, or whether it affects the bodies after 
a primary action on their delicate protoplasmic extensions. 

It has been stated that in the cases of toxic degeneration 
under discussion many cells are observable in both classes 
of cerebra with normal bodies, but showing signs of atro- 
phy (.e., bulbous swelling and attenuation), in the dis- 
tal extremities of both basal and apical stalks and their 
branches; that on the other hand never can an even mildly 
affected cell body be seen bearing absolutely sound 
dendrons ; and that in all examples where the latter are 
affected the atrophy in them is proportionately greater as 
they are followed to their ultimate visible ramifications. 
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Obviously, thaebh, the e degenération began in that: 
, part of the cell spread farthest femoved from the cell body. 


Taking it for granted that that part of the cell structure a 


which. shows greatest disturbance from the action of any 
hurtful agent is the part upon which such an agent chiefly 


_ acts, it seems likely that potassii bromidum as & poison, 
operates principally upon the protoplasmic processes of the: . 
célls rather than upon the bodies themselves. I regret that ^d 


I did rot graduate the dosage of. the Salt, in the experi- 
mental cases, for by so doing I might have determined the 


' incipient point of the atrophy ; this must be dem for future 


. observation.’ 


, But it seems justifiable to conclude that ie drug in its - 
A mild action operates upon the ‘ultimate termination of the |` 


' protoplasmic extensions, and that therein lies its power of : 


inhibiting intellectual and motor processes ; first, Dy creat- 
ing an undetermined chemical change in the delicate unpro- 


- « ‘tected terminal knobs of the protoplasmic extensions and of 


their gemmule, which renders them obtuse to impressions 


,' brought to them by fibres from the periphery and from other . 
! parts of the encephalon. This does not necessarily imply 


an ‘alteration in the degree of contiguity of the amyelinic 
knobs. of 'either incoming or receiving cell extensions, but 
only a“ psychical numbness,” as it were, analogous to the 


.physieal numbness which occurs in the end-organs in the | | 


surface of the body under the effects of special agents. A 
widening of the normal breach between the terminations of 


the dendrons and gemmule is probably a later manifestation v 


‘of the action of the drug, and may be due to its gecondarily 
affecting the cell body, thus causing a general retraction of 
‘all ramifications of each. individual neurone which Cajal 
_claims is one of their.atiributes. The continued’ action of 


` the drug on the dendrons in such a state would soon ‘lead to 


the changes described in these specimens. 
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this work, 

Towards the expense of this research a grant was made by the British 
Medical Association on the recommendation of the Scientific Grants Com- 
mittee of the Association. 
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THE MORBID ANATOMY OF A CASE OF LEAD 
. PARALYSIS. CONDITION OF THE NERVES, 
MUSCLES, MUSCLE SPINDLES AND SPINAL 
CORD. 


BY E. E. LASLETT, M.B., B.SC. 
House Physician to the Royal Infa mary, Liverpool, 
AND 


W. B. WARRINGTON, M.D., M.R.C.P. 


Demonstrator in Pathology, Unwerstiy College, Liverpool, and Assistant 
Physician to the Hospital for Chest Diseases. 


We are indebted to Dr. Caton for permission to record 
the following case which presents some features of interest 
especially in the condition of the spinal cord. 


CLINICAL HISTORY. 


. F. K., aged 28, house painter. Admitted to the Liverpool 

Royal Infirmary, January 14, 1898. He had been engaged in 
his occupation since his twelfth year and two years ago suffered 
from colic. Eighteen months ago he noticed weakness and 
. wasting of the hands which attracted his attention before the 
wrist drop, the prominent feature on admission. 

Condition on Admession.—Patient & rather emaciated man 
‘with an anæmic, sallow complexion, and puffy eyelids. The 
body was covered with numerous small purpurie spots. There 
was & characteristic blue line on the margin of the gums. The 
heart showed evidence of dilatation and hypertrophy. Urine 
sp. gr. 1012, with some albumen and granular casts. 


4 


Nervous Systey. 


Upper FEixiremities.—These showed marked general muscular 
wasting and dropping-of the wrists was present on both sides to 
an equal extent. ` x 
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The interossei and intrinsic muscles of the thumb were 
distinctly atrophied. 

Wasting, accompanied with complete loss of power, existed in 
the extensors of the wrist and fingers and thumb. 

There was no marked wasting in the flexor muscles of the 
wrist and fingers. 

In the upper arm the triceps and supinator longus were 
markedly wasted, the biceps somewhat but to a much less 
extent. 1 

The deltoid and pectoral muscles were also greatly wasted, 
while the trapezii and spinati muscles were practically normal. 

Lower Hatremities—The vasti interni and peronei muscles 
were wasted, but no other muscles were especially affected 
although much general weakness was present. 

Electrical Irritability —The extensor muscles of the wrist 
and fingers did not respond to either the faradic or constant 
current. The small muscles of the thumb, however, gave the 
typical reaction of degeneration with the galvanic current. 

Sensation.—Slight impairment noticed in the skin over the 
hands. 

Reflezes.—The knee jerks were obtained with great difficulty. 

Examination of the rest of the nervous system showed no 
abnormality. About one month after admission pulmonary 
complications set in to which the patient succumbed in a few 
days. 


Autopsy (48 hours after death). 


The lungs were found to be extremely congested and cedema- 
tous and the heart markedly hypertrophied and dilated. The 
kidneys were typically granular and contracted. The brain was 
pale and edematous. ‘The spinal cord and certain Ahuseles and 
nerves were reserved for microscopical examination. 


PERIPHERAL NERVES AND SPINAL Roors. 


(1) Posterior Interosseous Nerve (see plate, fig. 1).—This 
was treated with half per cent. osmic acid, and a piece 
completely teased. Five of the nerve fibres were in this 
way seen to show breaking up of the myelin. The remainder 
of the fibres which took the osmic stain appeared normal. 

Another piece was embedded in paraffin and cut trans- 
versely. ‘The sections showed marked e¢trophy of the nerve 
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fibres, quite half having disappeared; on the other hand 
_ those fibres which took up the stain presented the normal 
black ring and did not show ‘any indications of an acute 
_ change, with the a a of afew which appeared 
swollen. 


were seen in process of degeneration, but in’ cross section 
considerable atrophy was found, but'léss marked than in 
the case of the posterior interosseous nerve. . 

(8) Spinal Roots (see plate, fig. 2).—The roots of the 6th 


7th and 8th segments were examined by the methods of - 


Marchi and Schiifer. 
i The posterior roots appeared quite normal. 
The anterior roots of these segments in each case 
showed distinct atrophy of nerve fibres. . This was marked 
in the 7th root, but in.none was the atrophy equal in 


~ extent to that found in the posterior aad and ulnar 


nerves. ` 
Muscles.—Pieces of the extensor — of the hand, 


and of the interossei were hardened in Müller's fluid, part , 


stained with borax carmine, and part by Schüfer's method. 
The change in the extensor muscles was extreme. Certainly 
over 90 percent. of the fibres were atrophied, the majority 
were not more than 15 y in diameter. They retained, 
however, their cross striation, and with the exception of 
a few fibres no evidence was found of an acute fatty change. 
The connective tissue was much increased, The interossei 
were very'piuch less altered. i 
Muscle ‘Spindles. —In two previously recorded cases’ of 


peripheral neuritis these have been examined. In Batten’s! ' 


case both the intrafusal muscle and its nerve were normal, 

in Gudden's? case they both showed pathological change. 

.' + In our case they were quite unaltered, presenting the 
` normal features pointed out by Sherrington. Owing to, the 

atrophy of the surrounding muscles the spindle fibres were 

now considerably the: largest seen: The intrafusal fibres 


1 Barren, Bram, Parts 57 aid 58, p. 171, 1897. 
2 GUDDEN, Afel. f. Psychiatrie, Bd. 28, p. 697, 1896. 


(2) Ulnar Nerve: —fRreated i in a similar way. "No fibres ` 


e 
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retained their striation and at the equatorial zone of the 
spindle showed the usual numerous central nuclei. 

In every case the nerves in the spindles were normal 
(see plate, fig. 3). 

Spinal Cord.—Pieces of the spinal segments from the 
fourth cervical to first dorsal were examined by the Marchi 
and Weigert methods of staining and were found to be 
throughout normal. The fourth to seventh segment in- 
clusive were also stained by the methylene blue and 
erythrosin method of Held! for the purpose of studying the 
condition of the nerve cells. In the fourth and fifth 
segments nearly all the cells showed the usual normal 
structure with a central nucleus and a definite distribution 
of the chromatic masses giving to the cells generally the 
well-known striated appearance. A few, however, showed 
changes similar to those found in the sixth and seventh 
segments where many cells showed an obvious deviation 
from the normal condition; in these cells the nucleus was 
often found placed very eccentrically and also on which 
fact we lay more stress, the Nissl bodies were dispersed 
over the body of the cell in the form of fine powder and 
often in the central mass of a cell an actual disappearance 
of the blue colouring matter was noticed, the result of a 
process of chromatolysis. The proportion of altered to 
normal cells was about one in four, they were found equally 
on both sides and had no special distribution among the 
various cell groups (figs. 1 and 2). 

Remarks on the above Observations.—Although lead may 
primarily affect the central nervous system there is sufficient 
evidence in this case td show that the change began in the 
peripheral nerves. Firstly, the clinical picture is that of 
a multiple neuritis, whereas when the disease is primarily 
central the type is more that of a progressive muscular 
atrophy. 

Secondly, the excess of change in the peripheral nerves 
over that observed in the anterior roots points in the same 
direction. The neuritis is probably of a parenchymatous 


1 WARRINGTON, Journal of Physiology, xxiii., 1898. 
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nature as cuits by the condition of the few fibres seen 


degenerating and by its marked limitation to the efferent 


nerves, the fibres in ane muscle spindle which are derived 





Fie. 1. 


. An altered anterior cornual cell showing chromatolysis in the centre and 
eccentric nucleus. The base of the cell is pigmented (x 1000). 


é 





Fig. 9. ‘ 
Another cel! showing & sunilar condition. 


from the' posterior roots being throughout normal. ‘As 
regards the condijion of the spinal cord; the introduction . 
of a more delicate method of staining has made it possible 
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to detect more minute structural changes than the older 
methods were capable of demonstrating. Tt has now been 
amply shown that many poisons, and among metals notably 
those of arsenic, antimony and lead when administered to 
animals, produce fairly constantly changes in the nerve 
cells. Nuissl' and Schafer? have studied the changes pro- 
duced by the administration of lead and practically agree in 
their description of the altered cells when stained by the 
methylene blue method. 

The process consists essentially in & disintegration and 
dispersion “of the chromatic bodies and shrinking of the 

-nucleus; in more advanced conditions a chromatolysis sets 
in so that ultimately a mere palely stained shell-hke mass 
represents the cell. . 

Such changes probably are due to the direct action, of the 
lead on the central nervous system, but with the existence 
of multiple neuritis a second factor has to be considered in, 
explaining &ny alteration of the cells of the spinal cord. 
After the work of Nissl and others it may be accepted that 
loss of continuity of the axon is followed at an early period 
by changes in the corresponding cell. Such changes have 
been shown by one of us to be especially pronounced after 
division of an anterior root. 

Hence in the above case where the anterior roots of 
sixth and seventh segments show some markedly atrophied 
fibres it has to be considered whether the changes in the 
spinal cord are the result of the direct action of the poison, 
or if, on the other hand, they are secondary to a lesion of 
the axis cylinder producing the “réaction à distance” of 
Marinesco.* This observer indeed maintains that the histo- 
logical features presented by the nerve cell are in general 
characteristic of a “ primary ".or “secondary” lesion. A 
study of the changes in structure occurring in nerve cells in 
various pathological conditions does not lead us to believe 


1 Nissn, AW. Zettschr. (el la Bd. pu mars 

2 BOHABFER, Neurol. . p. 148 and 900, 1894. 

2 WARRINGTON, loc. aud 

* Manrsnsoo, Revue Neurologique, March 15, 1896. 

5 Comptes Rendus de la Société de Biologie, J anuary 25, 1896. 
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that the histological features alone offer distmotivé evidence 

'.of their'ongin. Nevertheless, the condition of ihe nerve - 

: cells in which together with chromatolysis, the ‘nucleus is 

eccentric, is rarely found except as a consequence of an 

interference with the afferent or efferent impulses. 

- This, combined with the fact that in our case the altered » 
sells are almost absent from the fourth and fifth segments 
: but fonnd in the sixth and seventh segments the anterior 
root fibres of which show some atrophy and from which the 
'" much atrophied posterior interosseous nerve is derived, 
point distinctly to the inference that the changes described 
in the spinal cord are the result not of the direct action of -, 
the lead, but as a consequence of the altered state of func- 
tional activity following atrophy of the axons of these cells. 
In cases of polyneuritis from other causes Marinesco! and 
Ballet? have recorded similar changes in the nerve.cells of 
the spinal cord which they regard as being due to this cause. 
T'hese facts, combined with the experimental evidence, 
‘indicate that a more extended view must be taken of the 
‘pathology of multiple neuritis. The lesion, though primarily 
peripheral, may be followed by secondary changes in those 
, cells of the spinal cord or of the posterior ganglion (vide 
Lagaro*) whose axons have suffered a destruction of 
continuity.. 

, Note on post-mortem changes.—Our experience with 
the Nissl stain enables us to believe that when moderate 
precautions have been taken, the material from the autopsy 

. room gives fairly reliable results. The manner in which the. 

- smaller cells, stain is often uncertain even in perfectly fresh 
tissues, but the larger cells of the spinal cord and cranial 

,. nuclei seem, with the exception’ of shrinkage, to retain their 

‘normal characteristic sme features for a considerable 

‘time after death. 

In control examinations of the spinal cord made for the 
purpose of this paper, no cells comparable to those above 
ceca and figured were found. 


_ ! Comptes Rendus de ia Société de Biologie, January 25, 1896. 
^ * Te Medical, June 27, 1896. 
_ + Rivista di Patologia nervosa and mentale, 1896, 
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Barbacci and ‘Campacci? have investigated in & rabbit 
the condition of the spinal cord cells at varying periods after 
death, and their descriptions indicate a quite different 

» appearance to anything found by us. i 


N 


DESORIPTION OF PLATE. 


Fig. 1,— Posterior interosseous nerve (Osmic stain) x 450. 

Fra. 2,—An anterior root (Weigert-Pal stain) x 450. 

Fic. 8.—Normal muscle spindle surrounded by degenerated muscle 
(Weigert-Pal aad Eosin stala) -x x 1000. 


! BARBACOI and Oaspacot, Referat Neurol, Ceniralb., p. 1042, 1897. 
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NERVOUS SYPHILIS ;' 
With a Oritical Digest. 


BY W. JULIUS MICKLE, M.D., F.B.C.P.LOND. 


Tug article is supplemental to a former one in Bsa! The: 
“present material will be deals with under the headings of :— 


Pathological Anatomy. ` 
Anti-Luetic Remedies. i 
Pathology. ' i ' 
" Pare-syphilitie Affections generally. 

. Para-gyphilitie Epilepsy. 

The Pathogenesis and Helston of Funsnunal Nervous 

Diseases in Syphilis. j 
Multiple Nervous Syphilis. 
Hereditary Nervous Syphilis. 
Ordinary Spinal Syphilis. i x 
Relations between Syphilis and Tabes. E 
Insular Sclerosis and Syphilis. ' 


I.—PATHOLOGIOAL ANATOMY. 


Macroscopically, some. of the lesions produced ‘by syphilis 
have more or less distinctive characteristic features, as, e.g., 
gumma or gummatous infiltration, Other of the lesions are more 
or less suggestive of syphilis, especially if taken in relation to the 
seats of election, the patient's age and medical history, the 
general excretory, secretory, and blood and tissue conditions of 
the affected individual. Still other of the lesions in appearance 
are entirely common to syphilis and other morbid states. ; 

Microscopically, much the same statement holds good, but 
with less assurance of definite and accurate character, and none - 
of: the appearances absolutely pathognomonic. Even gumma is 
merely one of the “ granulation tumours "—8& member of & class ; 


" ' Brat, Spring Number, and Summer Number, 1895. 


NERVOUS SYPHILIS ; 238 


its cells—chiefly round cells—either close-packed or enmeshed 
in connective stroma, and undergoing regressive change. 

Stress, indeed, has been laid upon ‘ round-cell infiltrations ” 
in or about blood-vessel walls, in meningeal tissues, invading 
nerve-roots, or cord, or brain, and consisting of cells which possess 
little protoplasm and single round regular nuclei. But the bare 
microscopic appearance seems to be insufficient for differential 
diagnosis of syphilis. The situation and tendencies of the in- 
filtration add a degtee of certitude, e.g., the syphilitic infiltration 
tends very strongly to over-pass the meninges and invade nerve- 
roots and cord or brain. 

Particularly in the pia of brain or cord, also in cord and 
brain substance, and in cranial. and spinal nerve-roots, may 
occur small foci of round cells. Such accumulations represent 

"potential gummata, and may end as ordinary syphiloma; or in 
them spindle-cells may come by transformation of the original 
round-cells, and thus a fibro-cellular structure appears. 

Furthermore, syphilitic change of blood-vessel walls may 
ultimately lead to roughening of the inner lining, with vascular 
narrowing and tendency to occlusion ; ‘these in their turn may 
lead to thrombosis, and thrombosis to still graver disorder and 
defect of circulation, or even to ischemic local softening or 
necrobiosis, especially in the brain; or the syphilitic blood- 
vessels may rupture and give vent to hemorrhage, a condition 
more apt to affect the spinal cord and its coverings. 

A strongly marked feature is the conjunction in some cases— 
the separate occurrence in others—of syphilitic change of outer, 
middle and inner coat of blood-vessels supplying meninges or 
nervous substance. 

Thus the alliance of peri-, meso-, and endo-arteritis (or 
vasculitis), the invasion of nervous substance by meningitic 
processes, the existence of early gumma (or potential gumma) of 
meninges or nervous system, and the variety of form, association 
and succession of symptoms due to changes of nervous sub- 
stance—all go to clinch the diagnosis of syphulis. 

Moreover, an alteration of nerve-cells or fibres—of any part 
or the whole of individual neurons—may arise, variously, from 
widely different conditions brought about by syphilis; e.g., the 
syphilemia; the circulatory disorder due to vascular and other 
changes; the local mechanical effects of compression by cell- 
accumulation or tumour; these and the chemical results of 
invasion by syphilitic infiltration; the. secondary systemic 
“degenerations, whether of Wallerian type, or of the so-called 
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“retrograde” type Borotisaod observed, and KD the 
aspect of a system degeneration. . 

, Thus syphilis affects the nervous system either directly, 
affecting the parenchyma and degenerating the 'neurons—early 
or late in its course ;—or it affects the nervous elements éndtreotly, 
affecting them only secondarily and by virtue of the effects of 
inflammation of vascular, connective, and lymphatio tissue- 
elements. For example, in the cord, syphilis usually leads to 
inflammation, &c., of vascular walls, especially of veins and ` 
small vessels, to ditfuse general infiltration of connective tissue 
of meninges, to irritation of surfaces laved' by cerebro-spinal 
fluid, and is characterised by miliary gummata of meninges 
vessels and cord; the nervous parenchyma and neuroglia being 
affected secondarily, and owing either to (a) imperfect nutrition, 
-or (b) to mechanical effects of the lesion (Sottas), or'(c) to both. 
Yet under the malign influence of syphilis the neurons may 
directly wither and decay. By some it is maintained that 
gumma follows irritation of particular regions in the éarly stage 
of syphilis, and the residuum of the original infective virus lying 
dormant.in one or another part may be re-awakened into 
activity by functional hypersmia, by the effects of injury, or by 
conditions weakening the protective and immunising forces of 
the organism. 

Tuberculous lesions of central nervous system are often very’ 
similar to the gummatous ones of syphilis. But the history of 
the caso, the absence of tubercular lesions‘ elsewhere, and of 
tuberole-bacilli in the infiltrations or.growths affecting meninges 
and nervous substance, often at least, mark the syphilitic nature 
of the lesion. When there is a tubercular mags, or when there 
are tubercles, assistance may be gained from the age of the 
patient, the site of tubercle, the presence of giant-cells, the 
marked tendency to caseation. 

Sarcomatosis of meninges may be very similar to syphilis 
infiltration of the same parts. But, the sarcomatous infiltration 
of lepto-meninges of spinal cord shows extremely little tendency 
to invade the cord itself or the nerve roots outside -the cord; 
therein it contrasts very strikingly with the great tendency of 
syphilitic meningeal infiltration to invade or compress cord and 
extra-medullary nerve-roots. 

On the relation between tabes dorsalis, general paralysis and ` 
spinal cord syphilis, Nageotte has attempted to bring them all’ 
into line, to maintain, that in all three are certain chronic inflam- 
matory changes, which, according as they preponderate in. this 
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or that particnlar part of the nervous system, are concerned in 
the production of tabes, or of general paralysis, or of syphilitic 
myelitis:-there being in all these three a diffuse meningo-myelitis, 
first attacking vascular and connective tissues, and consisting 
of a round-cell infiltration; the nervous elements of the cord 
being affected secondarily. This process chiefly attacks the 
brain-cortex in general paralysis ; the spinal nerve-roots in tabes; 
and in syphilitic myelitis the diffuse lesion is intense in foci of 
election. The infiltration is described as embryonic, and as 
beginning in mesodermal elements of the cord. Yetit does not 
follow that syphilis is always the effective agent in these diseases. 
He believes that the simple exaggeration of this diffuse morbid 
process in special points suffices fo create the one or the other 
nosological species, and that the characteristic vasculo-connective 
lesions of each of these diseases—transverse neuritis for tabes; 
meningo-encephalitis for general paralysis ; more or less circum- 
scribed meningo-myelitis for the different kinds of spinal syphilis 
—probably form in relief on a common basis of diffuse influmma- 
tion, which is of the same nature in each of them and in some 
sort serves them as a bond of union. ‘The lesions of the 
cerebral cortex, as cause of general paralysis; those of nerve- 
roots, as cause of tabes; and the localised plaques of syphilitic 
myelitis, are only the exaggeration of that diffuse lesion in some 
points " of election. 

Distinct as is the fundamental morbid process, and in the 
‘(perhaps great) majority of instances connected with syphilis, 
yet it cannot be exclusively attributed to that agency. 

On the question of lesions of nervous system in the secondary 
and tertiary stages of syphilis, Brasch points out that neither 
the character of the nervous pathological changes, nor their site, 
distinguishes the one of these stages from the other; that there 
is no real, fundamental difference between the lesions of the 
central nervous system in “ secondary”’ and “ tertiary " syphilis. 

Before summing up, let us refer for a moment to 


Tae PATHOLOGICAL ANATOMY OF BOME OF THE 80-CALLED 
PaARA-SYPHILITIO OR MzuTA-BYPHILITIO AFFEOTIONS OF THE 
Nervous SysTEM. 


Presently, we must speak of para-syphilitic diseases. If we 
now compare with the genuine and recognised nervous lesions 
of syphilis ‘those (if any) found in soyalled para-syphilitic 
affections it is seen that the latter are either :— 
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: (a) Dynamic dispositions without marked, or at ‘present 
clearly distinguishable, anatomical lesion of nervous apparatus, 
or :— ` 

(b) Those with appreciable lesions : possessing, therefore, & 
distinct pathological anatomy. 

The first do not come directly in question here, and therefore 
we pass on to the second, namely, to those of the para-syphilitio 
nervous affections which possess distinct anatomical lesions. 
These last are examples of nervous lesions apt to occur in infec- 


` : tious diseases of long slow course, and consist partly of forms of ` 


arteritis, phlebitis and sclérosis; usually, or often, more or less 
scattered in distribution ; and partly, and even more strikingly, | 
of various degenerations. 

Conjunction or combination of the morbid dynamic’ and of 
the morbid anatomical conditions ‘produced by syphilis, probably ‘ 
accounts for the destructive effect of the disease on total or ' 
infantile life; and the erection of this effect into a third depart- : 

ment of para- syphilitic results is unnecessary. 

i Then again, some importance is conferred 'on the so-called 
“retrograde” secondary degenerations of nervous system (e.g., 
of posterior columns of cord after cerebral lesions) in relation to 
the fact that cases taken to be examples of “ primary " degenera- 
tion are sometimes in reality of the secondary retrograde form ; 
and in relation to some so-called pare-syphilitic diseases, such as 
tabes. 

Also, in general paralysis, if ‘viewed as a para-syphilitio 
affection, in most cases we find no particular admitted well: 
recognised specific luetio pathological change. Nor are syphilitic 
symptom-groups, clearly established as such, always to be found 
in general paralysis. Nor are the effects of classical '* anti- 
syphilitic ” treatment of very striking value in this disease. 

As a rule, too, visceral syphilitic lesions and tabes da not 
co-exist. 


: We may summarise by' briefly stating that it is necessary to 
widen the conception formerly held of lesions due to syphilis, so 
as to include many of non-specific kind, or not formerly con- 
' gidered to be specific. Here may rightly be placed :— i 

Meningeal inflammation -of several kinds, and other than the 
frankly gummatous form; in fact, a series occupying a wide 
range between the gummy and the simply sclerosing form of' 
ae spinal or cerebral :— 


E 
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- Various forms of encephalitis and myelitis (don-gumma- 
tous) :— 

Softenings in central nervous system, of various kinds: 
whether of vascular, of syphilomatous, or of inflammatory 
origin :— 

Primary degeneration, or destruction, of nerve-fibres in brain, 
cord, or nerves :— 

Primary atrophy of nerves, nerve-roois, or central nerve- 
nuclei. 


II.—Awmr-LusTI0 RmEMEpDrES. 


Formerly, one outeome of,dominant doctrine was to give to 
mercurials the most important place in the drug treatment of 
“ secondary " manifestations of syphilis, and to rely mainly upon 
the iodides in the “ tertiary ” stage of the disease. Syphilis of 
the nervous system being then considered as by far most fre- 
quently a tertiary affection, the iodides took chief place in its 
treatment. Consequently, in the ordinances of the treatment of 
cerebral and spinal syphilis, too much was made of iodides, too 
little of mercury; the latter being possibly the more important of 
.the two. 

Most emphatic are the assertions of some on this subject. 
For example, Neisser declares that mercury is the only known 
remedy which attacks the virus of syphilis, although whether it 
does so directly or indirectly is still uncertain; that any other 
remedies (K.I., éc.), are only ancillary, and by virtue of their 
property of removing cell-infiltrates; and that mercurial treat- 
ment properly conducted and suited to the requirements of the 
case, is quite harmless. He thinks well of Fournier's inter- 
mittent method of treatment: prefers inunction and subcutaneous 
injection to other forms of administration; and treats for four 
years, giving seven or eight mercurial courses in that space of 
time. 

Relevant to the discussion of this subject, also, is the observa- 
tion (Brasch) that in syphilis of the nervous system neither the 
character of the pathological lesions nor their localisation dis- 
tinguishes the early and late stages of syphilis ; syphilitic lesions 
of the nervous system being essentially the same in the secondary 
and tertiary stages of the disease. , 

On the other hand, Stassano ‘asserts that the affection of 
internal organs in tertiary syphilis results from an additional 
toxine possessing necrotic powers, thus differing from the toxine 
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of early syphilis. And Kuh lays stress on the usual. presentation.’ 
of superficial and diffuse lesions by early syphilis of the nervous 
system. ` 

A fuller knowledge than we now possess of the'pathogeny of 
* para-syphilitio" affections would shed light on the obscurities 
_ of this subject. i 

With regard to amount of the vival remedies to be used:: some, 
advocate free inunctions of mercurials; as, e.g., of ung. hydrarg. 
& drachm daily; and the iodides of sodium or of potassium in 
doses of 800, 400, 600 or more, grains & day. As a rule the 
iodides are gradually raised: to these large amounts. It has been 
maintained (Stieglitz) that these large doses are better borne 
than are the ordinary small doses of a few grains each, and several 
such in the day. Strained claims of benefit from over doses of: 
mercury have. been made; as, 6.g., & case by Krauss of brain 
syphilis treated by large doses of mercury, which were followed 
by salivation and by mercurial neuritis of all four limbs. 

A prevalent view is considerably in harmony with the opinion 
expressed by Mills that “when the iodides fail, which is very 
rarely, if success can be attained at all, mercury may be used 
‘successfully even for the late manifestations.” ' 


D 


Referring to the subject of the powerful syphilitic microbe ' 


Stassano points out ‘that in some respects it resembles the 
bacillus of tubercle, in some the bacillus of diphtheria, and in stil] 
others the influenzal microbe. ‘He thinks serums taken from 
syphilitios are not.of any curative value, and advises empirical 
‘treatment, as well as certain serums to strengthen the natural 
defences of the Stine effected by phagooytes. 


EARLY ANTI- Dipi TREATMENT, AND ITS PAAT TO OooUvR- 
RBNOE, KIND, OR SuvmnrTY, or Nesgvous Sypuini. 


Early cerebro-spinal lues has often an.acute commencement 


and a rapid course; in contrast with the chronic development . 


and tardy process of nervous lesions of the late stages of syphilis. 
In relation to this is the question of early treatment. 

Usually, it has been held that early, orthodox, anti-luetic 
treatment is of great value. in the prevention, or mollifying, of 
syphilis of the nervous system ; and that prompt, efficient treat- 
ment tells strongly in those directions ; that, the rapid and 
unfavourable course in some examples of nervous syphilis is 
' attributable to the insufficiency or absence of early anti-syphilitic 
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(specific) treatment. Closely connected also with this question 
is that of defective early treatment (primary and secondary 
stages) as conducing to the occurrence of so-called ‘“ para- 
syphilitic ” maladies. j 

Writer after writer has emphasised the great importance of 
this early treatment in modifying and mitigating the future 
phenomena of late syphilis. Thus, to mention one only, Neisser 
declares that in his opinion, “ the most weighty etiological factor 
in the appearance of tertiary syphilides is deficient mercurial 
treatment in the early stages of the disease.” 

But, on the contrary, Dr. Joseph Collins endeavours to prove 
that exudative and degenerative diseases of the nervous system 
due to syphilis, are not retarded in their appearance by thorough 
and prolonged administration of anti-syphilitic remedies during 
the activity of the virus; that this same treatment does not seem 
to prevent the occurrence of such diseases as tabes and general 
paralysis; and that cases confessedly syphilitic and receiving 
only most desultory and incomplete treatment, are not more 
liable to the earlier development, or to the severe manifestation 
of these two diseases than are those in which treatment has been 
thorough. Unfortunately, the statistical summaries given in 
support of these conclusions are self-contradictory on several 
points, which therefore remain unsettled by them, even pro- 
visionally. 


In my previous articles! the subject of the early occurrence, 
in cases, of syphilitic affections of the nervous system, was dealt 
with. 

Spinal symptoms and lesions are not infrequent in the 

secondary stage of syphilis. Brain syphilis may occur before 
the chancre is healed, as Kuh states; even syphilitic cerebral 
meningitis. And spinal cord and brain are attacked by syphilis, 
on the average, the earlier after infection, the later in life the 
syphilis is acquired. : 
' Worthy of note in relation to this point as to the time-relation 
of syphilis of the nervous system, is the view of Stassano concern- 
ing the severity of the disease; namely, that this severity is 
inversely to the adenitis aroused, this last being directly as the 
strength of the phagocytes and reaction of the organism against 
. the virus; in consequence of which relation syphilis (cet. par.) is 
more severe in adults than in young persons. 


! Bram, Spring Number, 1895, passim. Summer ‘Number, 1895, p. 352. 
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III.—Tux Parsonoay or Nervous’ SYPHILIS.. 
3 


We have already referred to the facts that syphilis can act ` 
on the nervous system in two kinds of way (Sottas) (1) directly, 
attacking nervous eleménts, as in the: vague nervous troubles of 
the secondary stage, and in the late systematic affections, as for 
example, tabes; (2) indirectly, by producing inflammation of 
vascular, lymphatic and connective tissue elements, to which 


‘the alteration of nervous parenchyma is secondary. 


In the latter case, for example, in spinal UM and as 
already mentioned, there are brought about inflammation, of 
vascular walls, especially of veins and small vessels; diffuse 
general infiltration of the surfaces laved by cerebro-spinal fluid ; 
formation of tiny or incipient gummata of meninges, vessels and 
cord. From these conditions comes affection of nervous sub- 
stance and of néuroglia as result either:of imperfect nutrition, 
or of invasion, or of mechanical pressure and ‘other effects. .Of 


these, the first may end in ansmic necrosis; the second, or 


infiltration, may invade nerve roots or cord substance from the 
meninges. The degenerative changes produced by the action of 
circulating toxine, or by the anemia of nervous substance, may 
become more important than the vascular lesions. Yet acute 
cases may be. dependent on vascular lesions. The vascular con- 


, dition often rules the symptoms produced; and in spinal syphilis 


the veins may be more affected than the arteries. 
|. In nervous syphilis, the primary or early vascular and menin- 
geal changes are attended by general prodromio' phenomena; 


_ the softening and degeneration which may ensue have the 


accompaniment of various trophic and paralytic symptoms; and 
the final sclerotic state usually goes with chronic spastic 
paralyses. 

An explanation offered of the fact that the posterior part of: 
the meninges and cord is usually the. óne more affected in 


, Syphilis, is to the effect that the luetic virus sinks by gravity to 


the back part of the cord and meninges, in consequence of the 
predominantly recumbent position of the body. 

In an earlier section we have sufficiently discussed the ‘state- 
ment that general paralysis, tabes and syphilitic myelitis, all 
have at their foundation the same chronic inflammatory Biooener 


Bearing on points at interest is ilie recent dnnfebulión of 
Stassano.: He refers to the gradual tendency of parts, especially 


‘skin, to become immune to syphilis. And one of his views is, 


> 
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that “primary chancre,” so-called, is not a local result of the 
syphilitic virus but a secondary lesion. At the onset, swelling 
of the inguinal glands forms a first line of defence and a barrier 
diverting the virus into blood-vessels of the region, and shutting 
it out from the general lymphatic circulation. The virus takes 
action in superficial capillaries of the skin and mucous membrane, 
the formation of chancre resulting. 

This view of the secondary nature of chancre is supported by 
(1) its vascular origin; (2) cases of absent chancre and absent 
secondary lesions of syphilis; (3) the fact that solution of con- 
tinuity is not necessary for the formation of a chancre. 

' Retardation of lymphatic circulation leads to extravasation 
of lymph and leucocytes, and these last carry the syphilitic 
microbes and propagate the disease. 

Cet. par., severity of the disease is inversely to the adenitis ; 
this last being directly as the phagocytal strength, and that of 
the general reaction of the organism against the virus. 

These views have been called “new.” True it is that chancre 
is often spoken and written of as the “primary” lesion of 
syphilis, or as marking “ primary syphilis.” Nevertheless, it 
is by no means a ''new view” to designate chancre a 
“secondary” lesion, at least not a new view in the sense claimed. 
The implication that syphilitic chancre is a purely local affection, 
and that the “secondary” symptoms of syphilis denote the 
earliest systemic or general empoisoned condition, was contested 
many years ago, and some of the best teaching was that in 


' , (Hunterian) genuine chancre, the slight induration indicated 


that syphilis had become general (or systemic or constitutional) ; 
in a word, it was influentially held that syphilitic chancre was 
an evidence of “ constitutional” syphilis. 

Another of his so-called “new” views on the pathology of 
syphilis is that in tertiary syphilis there is an additional toxine, 
possessing necrotic powers and causing affections of internal 
organs ; thus differing from the toxine of early syphilis. 

The evidence for this is not convincing. The view is not in 
harmony with the seeming similarity in essential nature of the 
nervous lesions in the so-called secondary and tertiary stages of 
syphilis. It is against the conclusions of Neisser. This observer 
denies that bacterial virulence has been modified in tertiary 
` syphilis, inasmuch as the peculiarity of tertiary syphilides and 
their slight infectiveness can be explained by the paucity in 
number of the microbes; and not by their.less virulence. And 
he agrees with Mr. Hutchinson’s hypothesis that the tissues in 
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tertiary syphilis are so profoundly altered by the syphilitic virus, 
that they no longer react to syphilitic bacilli as do healthy tissues, 
on the same tissue, in the first stage of syphilis. ` 

Two points he keeps separate. One’ concerns the factors: 
determining: the localisation of tertiary syphilides; namely (a) 
residual virus, in former site of primary and secondary syphilides, 
becoming the starting point of tertiary eruptions; and (b) trau- 
matic or pathological irritation of tissues, with resulting neoplastic f 
tendency, &e. The other point concerns the general conditions 
favourmg preservation of the virus; such, namely, (a) as interfére 
with the normal measure of destructive power on the virus by 
, the healthy organism; or again, (b) such as BEES CG; insufficiency, 
or delay, of anti-luetic treatment. 


The destin at issue is weighty in relation to ‘so-called 
para-syphilitic" affections. One of the hypotheses on the 
origin jain of these introduces variety in syphilitic toxines. Accord- 
ing to Fournier’s statement of it, condensed in the following 
lines, the specific microbe would produce morbid phenomena, 
the results of its specific toxine and direct activity ; t.e., ordinary 
‘syphilis. Then, later on, this same microbe would elaborate a 
. Spécial toxic substance; a toxine, which, infecting the organism 
in its turn, would produce another succession of very different 
symptoms from the first, especially in their resistance to ‘specific 
treatment; ‘symptoms of which the prototypes would par ex- 
` cellence, be tabes dorsalis and general paralysis.” 
. Therefore the present is a convenient place to SORT the . 
| pure-ayplilitio: affections. 


IV.—PARA-SYPHILITIO AFFHOTIONS, GENERALLY. 


This term Prof. A. Fournier applied to morbid states which, 
- although not of direct specific syphilitic character, nevertheless are 

; in reality products and derivatives of syphilis. According to this, ` 
‘syphilis is not solely and exclusively limited to characteristic luetic : 
lesions and symptoms: for its action on, the organism may arouse 
' disorder of the general health, lessen the, vital resistance, affect 
the development of fœtus and infant, and create organic defects ' 
or morbid tendencies. These para-syphilitic affections, although 
-'.not syphilitic in nature, are syphilitic in origin “in the sense that 
they are the progeny of syphilis, that they are the result of its 
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occurrence, that according to all evidence they would not be 
produced without it” (Fournier); i.e., in the given examples. 
Between them and genuine specific luetic manifestations, a well- 
` defined line of demarcation is drawn by two leading para-syphilitic 
characteristics: namely, that they do not arise solely and exclu- 
sively from syphilis, as do the pure genuine specific syphilitic 
manifestations; and, secondly, that para-syphilitic affections do 
not show that amenability to anti-luetic treatment, that prompt 
and lively movement towards recovery, which so often marks the 
genuine direct syphilitic morbid states. 

Following Fournier, his pupil Gastou deals with the para- 
syphilitic affections, classing them much as follows, although the 
loose lines are here a little “ dressed." : 

In the first line come tabes dorsalis, pigmentary syphilide ; 
and, less distinctly so, general paralysis, and the amyotrophy of 
Raymond. 

Besides these, are a number of affections which are taken 
as being very frequently of syphilitic origin. These para- 
syphilitio affections are :— 

In acquired syphilis ; of neurasthenie, hysteric, epileptic, or 
mental type. 

. Taking these in order, first comes the mewurasthenic group: 
acute neurasthenia of the secondary or tertiary stage of syphilis, 
and its different forms; secondary neurasthenia; hystero- 
neurasthenia ; ordinary neurasthenia (frequent in the tertiary 
stage of syphilis); neurasthenie headache; neurasthenic pseudo- 
tabes; neurasthenic encephalopathies (e.g., simulating general 
paralysis); local neurasthenias, of peripheral, sympathetic or 
visceral form (dyspeptic, cardiac, genital); monosymptomatic, 
as local pain; and, finally syphilophobia, perhaps conjoined with 
morbid fear of the effects of anti-luetic mercurial treatment. 

Also classed as para-syphilitic are certain cases of hysteria, 
which may be slight in degree or of medium or of extreme severity, 
and quite comparable to forms of common hysteria. Other para- 
syphilitic hysterias are of “ partial" form, e.g., paraplegic. 

It must be specially noted, however, that Fournier! has also 
described cases of hysteria in the secondary eruptive stage of 
syphilis as being of purely syphilitic character, easily curable by 
mercury, and at least in one case cured by iodide. 

Para-syphilitic epilepsy usually makes onset in late syphilis ; 
is an isolated epilepsy, úe., noti associated with other morbid 
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phenomena of nervous syphilis; is lasting, and does not yield to 
anti-luetic Termeni; although often ameliorated ' by potassic 


. bromide. 


Finally, Bournian places here a variety of lypemania 28-4 
para-syphilitic mental change. 

Forming a second large group, are the para-syphilitic affections 
due to hereditary syphilis. 

These have obtained the classification following, which I take 
to be faulty, and sevetal of its elements wrongly placed. ~ 


(a) Fostal cachexy, namely, greater or less inaptitude for life, l 


leading to death in utero; or to the birth of wretched miserable A 


infants with little hold on life. 

(b) Congenital malformations of limbs or fingers, club-foot, 
- spina bifida, cleft palate, hare-lip, abnormal cranial asymmetry, 
microcephaly. 
` (o) General or partial dystrophies, namely, arrests or retarda- 
_ tion of general or local development; or atrophies. Thus there 
may be slowness of general growth, or of acquirement of motor 


“function, dental defects ahd developmental anomalies, also , 


atrophic dystrophy of reproductive organs, or of bone, or of brain - 


(backward children, imbeciles); or even an arrest of development 
in & permanently infantile, or in an almost mindless state. 

(d) Morbid predispositions tq disease of the nervous system 
(e. g., to convulsion, meningitis) ; or to obseous scrufulo-tabereulous 
affection (Pott’s disease: morbus coxa) ; perhaps even to tuber- 
cular lupus. 

Besides these organic states also are para-syphilitic changes 
of anatomical, or of dynamic order; alleged exainples of the 
former being rickéts, hydroeephaly, meningitis, congenital spas- 
modic tabes (Little’s disease), the juvenile form of tabes dorsalis 
and of general paralysis; and examples of the latter, or dynamic 
changés, being neurasthenia, hysteria and epilepsy; these last 
being somewhat doubtfully offered for acceptance. 

' Several forms óf familial disease have also been considered 


parasyphilitic. "For example, recently were published four ex- 


— amples, in a family, of infantile spastic cerebral diplegia, attributed 


to parental syphilis. 
We need not again describe, having already considered, the 


morbid anatomy (when any) of para-syphilitic diseases: how ' 


they are without syphilitic gumma or gummy infiltration: how 
lesions, if present, are those common to many slow long-lasting 
infectious maladies, amd consist of forms of vasculitis, of sclerosis, 
and of degeneration, usually more or less disseminated, and how, 
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when grave palpable lesions are absent, the dynamic or functional 
defects and disorders (neurasthenia, hysteria, epilepsy, &o.), are 
engendered by what I have termed syphilaemia (with its struc- 
tural, toxic, anæmic, chlorotic elements), and by the perturbing 
mental effects incidental to knowledge of the acquirement of 
syphilis, and the tragic drama, present and portending, of 
syphilised life. And, in cases, these factors may be reinforced by 
ill-effects on nervous nutrition wrought by syphilitic alteration of 
, blood-vessels; or by the mercurialism of over-dosage. 


V.—Pana-SvPHinrTIO EPILEPSY. 


The fifth part of my previous communication was on 
* Syphilitie Epilepsy," so-called. Here may be mentioned the 
form deseribed by Fournier, as ‘‘ Para-syphilitic Epilepsy.” 

Para-syphilitic epilepsy is sudden, unexpected, spontaneous 
in invasion, comes on usually in an advanced stage of syphilis ; 
takes the form of the great or little epilepsy—the convulsive or 
vertiginous—is, or may be, isolated; does not yield to specific 
anti-luetic treatment, yet may be abated by bromide of potassium. 

Let us expand this summary a little, partly in Fournier’s 
own words, and entirely on his lines :— 

Occasionally, in syphilis is an epilepsy which is very different 
from “syphilitic epilepsy " or more correctly, from ‘ the epileptic 
form of cerebral syphilis.” It is especially distinguished by the 
following features : — 

It is produced, begins and continues throughout like epilepsy, 
pure and simple, as an isolated symptom, that is to say, with- 
out the accompaniment of other phenomena, and particularly 
without cerebral phenomena. 

It is persistent and tedious in its duration. 

Tt does not yield to anti-syphilitic or other remedies, yet 
may be controlled, though not cured, by bromides. 

The invasion of para-syphilitio epilepsy is no less sudden 
than unexpected, and apparently spontaneous. It begins as & 
severe attack of convulsions (grand mal), or as a succession of 
attacks of pétit mal. 

The attacks of grand mal are relatively few and far between ; 
those of pétit mal, on the contrary, are relatively very frequent. 

The seizures of grand mal reproduce all the features of a 
classical epileptic fit, so also as regards the pétit mal, and that 
of ordinary epilepsy, ‘ apart from differenegs of detail." 

This epilepsy is pronouncedly persistent and of long duration. 
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It belongs to the tertiary stage of syphilis, of which it is late 
manifestation. It begins, as a rule, between the ages of 87 
and 48. 

The derivation of this epilepsy from syphilis is proved: (1) 
by indubitable syphilitic antecedents; (2) by the age at which 
the comitial symptoms first manifest themselves; (3) by the 
absence of any assignable cause, other than the syphilis; (4) 
by the occasional birth, to such parent, of an emaciated, degener- 
ate, badly developed child, such as we so constantly associate 
with hereditary syphilis. 

The convulsive form of para-syphilitic epilepsy never assumes 
the circumscribed and partially convulsive epileptiform type, it 
is invariably generalised. Para-syphilitic epilepsy continues pure 
and simple without admixture of other cerebral phenomena, e.g., 
congestive, intellectual or motor, such as occurs in ‘ syphilitic 
epilepsy." It persists in its original form for years. It is not 
amenable to treatment by Hg. and I: 

A syphilitic lesion of the encephalon is unlikely as its origin. 
It comes from syphilitic source, has no features which pertain 
really to syphilis, or which are solely and exclusively syphilitic ; 
is not amenable to anti-leutic treatment, and by conjunction of 
all these tokens it is a para-syphilitic affection. 


VI.—FUNOTIONAL Nervous DisEASES AND Syrus. P'UNOTIONAL 
Nervous DISEASE or SYPHILITIO ORIGIN. 


In the preceding section on para-syphilitic or meta-syphilitic 
nervous diseases we have partially dealt with the present subject; 
&nd under the functional division of these affections paid especial 
attention to neurasthenia, hysteria and epilepsy. 

Paul Kowalewsky arranges the chemical changes of nervous 
tissue elements as being conditioned by syphilis in five ways :— 

I.—By blood changes. 

II.—By heroic anti-luetic treatment. 

III.—By pathological change of blood-vessels in syphilis. 

IV.—By mental shock due to the fact of infection by syphilis. 

V.—By the chronié action of the syphilitic virus or toxine, 

Taking these in order, the following brief summary of his 
statements will suffice here :— 

(1) Alterations of the blood in syphilis. 

Hyper-albuminosis and oligocythaemia were among the 
earliest-described of tho blood-changes. The blood-changes in' 
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_ syphilis are sometimes mainly of anæmic, sometimes of chlorotic 
type, and, whether primarily due to syphilis or to its treatment, 
there may be red cells over-big or undersized, or pale and wan; 
or aberrant in shape, or even strangely deformed. The white 
corpuscles with single nuclei have been found over-abundant ; 
those of the multi-nuclear variety decimated. 

In early syphilis, eosinophile cells have been reported much 
augmented in number. Hematoblasts and Bizzozero’s platelets 
have been observed to lessen in number during the eruptive and 
chlorotic periods; and, subsequently, to rise again. The red 
corpuscles and multi-nuclear white have been stated, by Anz, to 
follow parallel lines of change ; but rising and falling in number 
inversely as the uninuclear elements, and transition forms, 
especially eosinophiles. 

Roughly speaking, these blood-changes are proportionate to 
the intensity of the syphilitic phenomena; return with luetic 
relapses; are influenced by anti-syphilitic treatment; and in 
a happy issue of the fundamental malady disappear for good, 
effaced by a gradual return to the normal standard of blood- 
composition and structure. 

These hemic changes reaching their height, as a rule, coin- 
cidentally with the acmé of the secondary stage and its syphilitic 
toxemia, the tendency is to reappearance of the normal standard; 
although the hæmoglobin remains somewhat low. 

Naturally, these morbid hæmic states lead to defective nutri- 
tion of nervous system, to easily produced functional nervous 
disorder, especially in those otherwise predisposed; and this 
holds good both in acquired and in hereditary syphilis. 

Taking now, and very briefly, the other several points men- 
tioned by Kowalewsky :— 

(2) The production of functional nervous disorder through 
heroic anti-luetic treatment (Hg., I.), is a result of inanition, 
or of poisoning, not syphilitic, but by an inorganic chemical 
substance; and we pass it by as being somewhat out of place. 

(8) Altered vessel-walls occasion many symptoms in leading 
towards some of the worst forms of brain syphilis. But irre- 
spectively of this, the irregularities, defects and inequalities of 
nutrient supply, and of molecular excretion, obviously act so as 
to foster defective nutrition of nervous elements, and hence 
promote nervous disorder. 

(4) Knowledge, on the patient’s part, that syphilis has been 
ineurred, may strike home, producing mental shock; which is 
obviously in line with like mental factors ‘which do, notoriously, 
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produce or aggravate ' various nervous and mental functional 
disorders. 

Applying these views to syphilitio nA dion, Kowalewsky 
divides into several forms of it :— 

One is the congenital form of syphilitio neurasthenia. 
, Another is that acquired during the dyscrasia of syphilis. 
. , A third is the inanition-neurasthenia due to mercurial over- 
' dosing for syphilis. 

' The fourth is that occasioned by mental-shock in consequence 
‘of the patient becoming aware of his luetie infection and of its, 
‘consequences. 

Also as regards hysteria in syphilitics, are several varieties ; 


namely :— : 
(a) The form due to intoxication of nervous diow by 
syphilitic poison. 2 i 


(b) That originating in altered nutrition of nervous: dissi ' 
under influence of syphilitic dysorasia. 

(c) That springing from the mental patoa aroused by 
the faot 'of the acquisition of syphilis, and its effects.» ' 

(d) That brought about by the mercurialism of antiluetic ` 
treatment. . 

Moseovan syphilis in ale ancestry may conduce to hysteria 
in the descendants; an inherited state disposing to hysteria may 
have its rootlets in ancestral syphilis, and the hereditary de 
‘generation springing therefrom. 

Other forms of functional disorder are, in cases, due to syphilis, 
such as chorea, and angina pectoris. 

The examples of chorea in acquired syphilis aa are but few; it-is 
mainly hereditary syphilis which is potent in makiug for the 
‘chorea of Sydenham. And the probability is that those seem- 
ingly occasioned by acquired syphilis are in reality, hysteria— 
are exemplars of hysterical mimicry of chorea originating in - 
' conditions the outcome of syphilis. 
` In the production of angina pectoris, Tara ascribes: 
several methods to the róle of syphilis :— 

One is by the production of morbid changes in the heart- 
' walls :— 

Another by making pathological disorder of the vessels :— ` 


And a third by change affecting the cardiac nervous ha 


apparatus. 

Where the angina poidas is from syphilitic alteration of the 
cardiac nerves we find nearly pure angina’ pectoris; of secondary 
grade is it in the cases of syphilitic change of cardio- muscular 
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and connective tissue; and still more insignificant is the purely 
anginal character with syphilitic change of the vessels. 

Anti-luetic treatment has been reported very successful in 
several cases. The happy issue of that treatment would tend 
to indicate a form of angina pectoris directly the outcome of 
‘active syphilis, and not of para-syphilitic nature. 

It has often been noticed that, at the outset, organic syphilitic 
and other diseases of the nervous system are apt to be confounded 
with functional disorder. Also recently it has been pointed 
out by Stieglitz that, in the early stage, syphilis of the brain is 
most frequently confounded with the functional neuroses; 
neurasthenia, hysteria, epilepsy. This is owing to the transitory 
character of many of the focal symptoms, and the frequent 
presence of such neurasthenic symptoms as insomnia, general 
` irritability and headache. One of the cases lately published by 
C. K. Mills was an example of the kind; at first supposed to be 
one of hysteria or neurasthenia, but turning out to be brain 
syphilis in reality. And not a few resemble his third case—with 

‘mental weakness, convulsions, polyuria. Deutsch also is alive 
' to the frequency with which nervous symptoms are among the 
first indicating syphilis to have become a constitutional disease— 
in other words, the infection to have become general. Such 
symptoms are pains in head or kidneys; mental symptoms ; 
pallor and nausea (from meningeal irritation). Occasionally, the 
symptoms of encephalic origin are sluggishness or inequality of 
pupils, neuralgia, greediness, excessive thirst, severe sweats ; 
and, as for the spinal cord, increased reflex excitability of skin 
and tendons, followed by rapid lessening or loss of the same for 
several weeks, even after the rashes have disappeared. 

Somewhat contrary to the preceding views, are those of 
Orchansky, who contends for the existence of a sort of antagonism 
beween syphilis of the nervous system and neuropathic heredity. 
He declares that nervous affections are more rife in those 
syphilitic persons who are without, than in those of them with, 
morbid neurotic inheritance. Moreover, that this inheritance 
ameliorates the effect of syphilis by tending to replace organic 
(grogs) nervous disease by functional. And furthermore, that in 
the production of morbid conditions of the nervous system, 
syphilis acts almost solely as & factor of organic disease and 
not of functional. 

(To be continued.) 
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Hallucinations and Illusions. A Study of the Fallacies of ` 
‘Perception. By EDMUND PARISH, 1897. “The Con-. 


temporary Science Series.” 


4 


Tms is an English edition of an earlier German work, pub- 


' lished at Munich in 1894. The author has recast some of the 


chapters, dealing with ** Waking Hallucinations,” and has added 
& new chapter indicating the relation of the views set forth, to 
psychology in general. 


The book consists of ten chapters, with an appendix contain- 


ing narratives of “ Waking Hallucinations” collected by Baron ` 


von Schrenck-Notzig, and classified tables of the same. There 
is also a copious index and bibliography. 


Chapter I. deals with universal fallacies of eplin, experi- 


‘enced normally and necessarily by all persons. Instances of such 


K fallacies jare the spectre of the Brocken, the illusion of “a 


straight stick bent in a pool" and the like. Others depend on 
“ ambiguity of the stimuli," for instance, the well known optical 
illusions produced by such pictures as that of Christ on St. 


^ * Veronica's handkerchief, or the Death's head, which resolves 


itself. on close inspection, into two girls playing at a window. 

- Ambiguous stimuli may also depend on the percipient himself, 
e.g., odours may be confused by one who is-not skilled i in making 
gubtle olfactory distinotions. 

'Bensory delusions, such as the sensation that two peas" are 
present when: one is rolled beneath the crossed fore and middle 
fingers are Well known. Pathological disturbance of the organism 
accounts for many other sensory delusions, such as xanthopsia 
in santonin poisoning, icterus and enteric fever. The sensations 
referred to an amputated limb are also mentioned in the category 
of “eccentric projection” of. sensation. The author insists that 
there is no essential distinction between such normal fallacies of 


» perception common itp all, and those: which occur in morbid con- 


ditions of the subject. 
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Can a distinction be.drawn between actually seeing, hearing 
and perceiving things, and only believing that one sees, hears, 
or perceives them? He answers that to “ believe one sees” and 
‘to see" are two expressions meaning the same thing. It is, 
therefore, unjustifiable to regard hallucinations as ideation pure 
and simple. ‘All hallucinations and illusions may be reckoned 
a8 fallacious perceptions whether observed in the sane or insane, 
whether occurring in sleep, or in the waking state, whether 
arising spontaneously or experimentally induced.” 

Hence the author draws no hard and fast line between 
hallucinations and illusions, as Esquirol did, when he defined 
illusions as “false interpretations of external objects”; hallu- 
cinations as “subjective sensory images," which arise without 
the aid of external stimuli, but are projected outwards, and thus 
assume apparent reality. 

* Such a definition” he says, “is open to the reproach of 
employing a physical differentia in a matter purely psychical.” 

Hallucinations and illusions are alike, fallacious perceptions— 
whether or not there is an object to be perceived. 

Before giving his own points of distinction between hallucina- 
tions and illusions, he deals in chapter ii. with “fallacious 
perception in various pathological and physiological states, in 
amentia, dementia, melancholia, mania, ‘folie circulaire,’ de- 
lusional insanity and paranoia, and in general paralysis.” 

As to the share of the various senses in the false perceptions 
of the insane, and their significance for the patient, he finds that 
hallucinations of taste and smell are, on the whole, most in- 

‘frequent. They are usually disagreeable in character. 

Hallucinations of cutaneous sensibility—of the organic sense, 
and the like, are, as a rule, too vague to influence the content of 
consciousness directly. They anly become of primary significance 
when a darkened intelligence '* seizes upon them as a basis for a 
new conception ‘of the ego and the environment ” (Kreepelin). 

The danger of visual delusions for the patient consists chiefly 
“in the importance they gain for him by confirming his mental 
delusions.” Auditory hallucinations ‘ are, perhaps, fraught with 
even graver danger for the sufferer, because they lead him to seek 
for explanations, and these bring delusive ideas in their train . . 
and since they are but rarely capable of control." 

The various fallacies of perception in psycho-neuroses, such 
as epilepsy, hysteria, ecstacy ; in intoxication by alcohol, chloro- 
form, ether, haschisch, santonin, cinchona, opium, nitrous oxide 

' gas, are enumerated; also those in various somatic diseases, in 
dreams, in hypnosis and in ‘crystal visions." 
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"The common characteristic of all these states he regards as 
» dissociation of consciousness. “Obstructed association is indicated 
in almost every case" (p. 71). But he says (p. 78) “it is clear 


. that the state of dissociation is not always the same. , Bather we ` 
: find an endless series. of gradations from the deeper stages of 


beclonded consciousness to one whioh is hardly to be distinguished’ 
from the normal; or, to express it differently, from the slightest 


indication of obstructed association to its almost complete inhibi- « , 
tion, or from the-profound cleavage of consciousness, to the mere ' 


splitting off of single elements, or small groups of elements. “The 


, more complete the obstruction of the association paths, and the 
` deeper the disturbance of consciousness, the more numerous are 
the sensory delusions (as in collapse .and fever delirium, for ` 


instance), and the less likely are they to be remembered. Thus, 
states of profound disturbance of consciousness, like epilepsy and _ 
deep sleep, are subjectively described as dreamless ; whilst states. 
of only slightly disturbed consciousness, for instance, “ the periods ` 
of transition between sleeping and waking are regarded as favour- 
able to the occurrence of sensory delusions (hypnogogic and 
hypnopompic hallucinations). It is natural, therefore, that the 


' occurrence of hallucinations should be reported not only i in such 


transitional: states between sleeping and waking, when in bed at, 


' night, or during the afternoon siesta, but also in analogous states" 


(p. 74) . . . “The point illustrated by these cases should, at all 
events, never be lost sight^of in the discussion of hallucinations 
reported as in the waking state ; for if a man imagines that he is 
awake, he will naturally feel that his actions and conduct are 
rational, and will, in all good faith, so describe them, but an 
attentive study of such cases reveals more or less certain indica- 
tions of dissociation of consciousness” (pp. 75-6). In chapter iii. 
the indications of ‘dissociation ".in cases of so-called “ waking. 
hallucinations " (reported by the S.P.R. in their prose, vol. 

X., Aug., 1894) are given. . 

Although a large number of the narratives dealt with in’ "the i 
report of the S.P.R. indicate that the informants were firmly 
convinced that their hallucinations occurred in the waking state, 
there is frequently evidence that they were musteben as to their 
state of consciousness: 


1 


In many cases the hallucination was si at the ` 


moment of waking, or in drowsy mental states, indieated by such; 


'frequently occurring expressions as “I had just awakened and 


given my baby the breast " (p. 94). 
'. Sometimes, especially in ‘collective hallucinations,” there is 


D 
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' evidence of suggestion acting in a state of expectancy, when, for 
instance, a husband sees an apparition, only after his wife has 
insisted that itis present. In other cases fixation of the eyes or 
prolonged abstracted gazing on g shining surface, such as a sheet 
of paper, have had a share in bringing about the phenomenon. 
In other words & condition of hypnotism has been self-induced. 
In 62 per cent. of cases the percipient was alone; hence the 
presence of others—a circumstance which conduces to the waking 
state, is unfavourable to the occurrence of hallucination. 

When the informants state that they ‘‘ fainted from terror or 
shock at the apparition,” such communications remind us so 
forcibly of the hallucinations of the epileptic and hystero-epileptic 
, aura, that we can hardly resist the conclusion that they occurred 
in & semi-conscious state, probably of very short duration, pre- 
, ceding a state of complete unconsciousness ” (pp. 99-100). 

When there are no indications of disturbance of consciousness, 
it is doubtful whether we can take the percipient’s word that 
he was fully awake at the time, for granted, seeing that “ similar 
assurances given with the same firm conviction on the part of the 
narrator proved to be mistaken ” (p. 103). 

There must often be want of evidence for a state of dissocia- 
tion, because the narratives (often very meagre) “are occupied 
mainly with the content of the hallucinations rather than with 
the state of consciousness which accompanied them.” By oft- 
recital, gradually all subsidiary detail fades away until finally 
there remain in the memory only two points of cardinal import- 
ance—the hallucination itself, and the conviction of having been 
fully awake at the time—a delusion common with persons in & 
drowsy, half asleep condition. 

Lapse of time destroys the chance of showing from the 
narrative itself that the phenomena recorded were not hallucina- 
tions, but either illusions or objective sensory perceptions mis- 
takenly supposed to be subjective—because subsidiary details are 
forgotten. It is significant that reports of so-called waking 
hallucinations increase in number with the number {of years 
which have elapsed. : He explains this by supposing that in the 
older reports all accompanying circumstances which might throw 
doubt on the genuineness of the hallucination have disappeared, 
such as, e.g., the state of the light and the physical surroundings, 
or any indications of a state of dream consciousness on the part 
of the percipient. 

He concludes that waking hallucinationg in sane persons are 
much more frequent phenomena than appears from the tables of 
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the S.P.R., but it is only.the more striking ones which remain in 


‘the memory and ‘are recorded. 


at 


“The Physiological Process in Fallacious Pirerptions. 


In Hate iv. early theories in eer of the physiological 
process in false perception are criticised and set aside. 

The psychic centrifugal theories '* which regard all hallucina- 
tions as evoked i in consequence of exceptional ideational images 


- penetrating into the region of sense, or in terms ‘of physiology, as 


the result of a current of centrifugal energy from the cells of the’ 
cortex exciting the basal ganglia into astivity” (p. 121) are 
disposed .of :— 

(1) On the ground that — vivid and energetic an. 
ideational image may be, it can never receive the stamp of 
sensory reality. 

(2) It is difficult to refer to ideational excitation visions which 
mock at all experience, e.g., visions of a blue dog; but it is easy to | 
connect such an appearance with an illusory ae of a` 
‘subjective impression of blue light. 

(8) If an energetic ideational stimulus could arouse a corre- 
sponding activity in the sensory centres, hallucinations would a 


` more common in the sane than they are. 


The centrifugal sensorial theories, which refer the seat of 
hallucinations to the gub- cortical sensory centres, fail because 
when such centres are destroyed by disease, for instance, “in 
sub-cortical sensorial aphasia due to disturbance of ‘conduction 
between the temporal lobes and the centres in the medulla, 


: though word deafness occurs, the acoustic imagination remains ' 


intact,'and there is no loss of spontaneous speech " (p. 127). 
Moreover, we should be chary of assuming a descend- 
ing current-in ascending nerve tracts, since such æ hypothesis 
is inconsistent with ‘generally accepted physiological theories 
(p. 181). He discards centrifugal psychical theories as well as 


' their opposite or centripetal theories, for the reason that “the 


whole controversy as to whether the process travels centrifugally 


‘or centripetally, becomes meaningless when once we have seen 


adequate ground for concluding that the centres of sensation and: 
imagination are nof totally separated but occupy the same part of , 
the brain, and that the difference in character between sensory 
perception and ideational reproduction corresponds A to a. 


different degree of excitement in the same cells ” (p. 184). 
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Hence the old distinction between hallucinations and illusions 
will not hold good. Both alike may be reduced to one type— 
Esquirols illusions—‘ All false perception is an anomalous re- 
action of the brain to sensory stimuli, and the hallucinatory 
process, only a special form of that process which accompanies 
all objective perception ” (p. 144). 

Both hallucinations and illusions are conditioned by what he 
calls “the dissociative stage.” By dissociation he means “ that 
state in which the nerve stimulus no longer flows through the 
channels determined by habit, and by the co-operation of simul- 
taneous stimuli, because inhibitions, or obstructions, whether 

/trom pathological or physiological causes, have been set up in the 
normal association-paths, or obstructions which normally exist 
in other connecting tracts have been weakened or altogether 
abolished” (p. 125). He distinguishes as ‘‘ illusions," the pheno- 
mena which result from the suppression of certain processes, and 
as ‘hallucinations ’’ those which are caused by an act of forced 
association.” ‘No hard and fast line can be drawn between 
them, though, presumably, either the plus or minus quality pre- 
dominates, and the phenomenon can be classed as ‘ hallucina- 
tions ' or ‘ illusions’ accordingly " (p. 149). 

The gist of his argument seems to be as follows :—A is a 
group of higher cortical centres, which when moved to activity by 
peripheral stimuli, excites a process “ a” which tends to irradiate 
on all sides in the direction of least resistance, and to discharge 
certain element groups normally associated with the process a. 
If such element groups become exhausted, or if the paths 
normally open to the irradiation of the process g are closed, and 
if on the other hand a certain close-knit group of elements “8” 
is in a state of high tension, then when A is stimulated, “a” being 
able to discharge only in the direction of least resistance, will 
be forced to discharge towards this group “ 8,” which has perhaps 
never been affected by it, but only by excitation of another 
primary group B. ` ` 

The result on “ 8” is precisely similar to that which would 
have been produced by excitation of B. 

“The psychical concomitant of this process is a sensory per- 
ception, which yet lacks the special sensory stimulus usually 
associated with it; in other words, it is a perception without 
objective Basis, a hallucination ” (p. 148). 

On the other hand, supposing the excitability of neural 
elements to be lowered generally; stimulation of A may evoke a 
process a and lead to & perception, although it may fail to start 


? 
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. Vue processes B, y, 6, which € &ombine to produce or 


modify the general result of & perception. ‘The psychical con- 
comitant of this brain state is a perception such a8 ‘a’ ot the 
sensory process started by a can produce. But it misrepresents 
„the sensation for which it stands because it is incomplete, and 
‘lacks the correction and adjustment which the dormant elements 
in consciousness could alone have supplied. It is in & word an 
« illusion ” (p. 148). 

Hence he distinguishes “ as  illunona * ` the phenomena which ' 
result from the suppression of certain processes, and as * hallucina- 
tions’ those which are caused by an act of forced association. 
^O (p.149). ° 

Chapter V. treats of the factors of fallacious perceptions. 
The dissociated: state may depend on both pathological and “- 
physiological oauses, which exhaust the elements themselves, and 


_ thus-produce obstruction to the outflow of energy. 


"In psychical concentration a reverse process brings about 
the same result. The tension in'cértain selected element groups 
is heightened, and their irritability increased, but this takes place 
at’ the expense of the non-selected elements, when irritability may 
be reduced to & minimum, causing a state ‘Of dissociation or 
splitting off to ensue” (p. 164). à 

Dissociation again máy be caused by gun of external 
‘sensory stimuli, e.g., in cases of hypnagogie hallucinations, 
' dróams, i in the tendenoy to see ghosts and visions in the dark,’ 
and in the fact that auditory hallucinations are nearly always 
` presént;in the insane deaf. : 

The action of dissociation is to cause misinterpretation of, , 
excitations which normally produce ‘correct’ or objective sensory 
perceptions. 
| The stimulus need not be an objective sensory impression, but 
may consist in pathological or physiological irritation of the - 
sensory centres. In the normal state both processes are recog- 


{ mised as so-called subjective sensations; but if dissociation 


obtains they may become causes of false perception (p. 163). | 
The physiological sensory irritation may depend on changes i 
such as metabolic processes in the centres themselves, and in the , 


' nerve tracts leading to them. 


The pathological irritation may deperid on morbid processes in 
any part of the brain. Many examples are given of hallucina- 
tions, due to excitation of the special senses of sites audition; « 


of the olfactory; and,of the muscular sense. 


Cramer’ |** Die Hallucinationen im Muskelsinn bei ees 
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kranken und ihre Bedeutung ” (1889),] sought to refer a multitude 
of phenomena to subjective sensations of the muscular sense. 
But the objection to his views is that they cannot explain auditory 
hallucinations. For if the latter be really due to excitation of 
the muscular sense, the patient must have the sensation that he 
is uttering & certain word, whereas in reality he has no such 
sensation.» In visual hallucinations the patient has the sensa- 
tion that he sees, in auditory hallucinations that he hears, and 
therefore in hallucinations of the muscular sense, he should have 
the sensation that he speaks—but this is not so. 

In chapter vi. the ‘content of fallacious perception " is 
considered. 

This depends on (1) memory and experience. Only what has 
. passed in at the portals of sense can be reproduced. (2) On the 
conditions which induce the hallucinated state. In the case of 
disease, the hallucinations are usually unpleasant, in those pro- 
duced by the action of drugs they will vary with the temperament 
of the individual. (3) Again, hallucinations will be guided by the 
environment of the individual, his calling and associates, the 
beliefs and superstitions incident to his time and country. (4) 
On the brain state which obtains at the moment (exhaustion, 
concentration, emotions, sub-conscious processes). (5) On the 
sensory stimuli. Just as in the dream-state the dream-content 
depends on sensory stimuli, so the action of these is to be 
observed in hypnotic and narcotised subjects, in cases of intoxi- 
cation, in spontaneous somnambulism, and in many hysterical 
states. Various illustrations are given in point. 

The rest of the chapter deals with the phenomena known as 
“ Rapport,” in which the hypnotic subject is only influenced by 
the hypnotist, and exhibits ‘negative hallucinations’ or non- 
perceptions of objective sense impressions, which any but the 
hypnotist attempt to produce. 

- Rapport and all its symptoms, he refers to “ the different de- 
grees of distinctness 1n the perception according as the elements 
which the stimuli encounter are in a state of heightened or 
lowered tension ” (p. 208). 

Tf the stimuli encounter elements in a state of high tension, 
the impressions are perceived hyper-ssthetically, if otherwise they 
are not perceived ab all. 

He draws a distinction between the negative phenomena of 
** Rapport ” and true negative hallucinations. 

In the former, objects are not perceived because attention is 
diverted from them. In the latter, attention is directed to the 
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objects, but the direction of the attention is a counter suggestion, 
that they shall not be perceived. i 
** Negative hallucinations in contra-distinction-to the negative 
phenomena of Rapport, which have a dissociative character, are 
conditioned by cerebrostatio enforced association—that is to say, 
" they are true hallucinations in évery sense, and the only negative 
thing about them is the verbal form of the suggestion ” (p. 219). 


The Initiation of Fallacious Perception. 


How is it that sensory stimulation of one sense may produce . 
an hallucinatory response in another? For instance, why should 
a sleeper dream that he sees icebergs and polar bears, when the 
bed clothes fall from him, and he feels the sensation of cold? 

He explains such “ reflex hallucinations” by ‘‘ synesthesia,” 
hat is to say, constant involuntar y association of a certain image 
or (subjective) sensory impression with an actual sensation 
belonging to another sense. ; 

A particular taste, or smell, or sound, may call up the sensa- 
tion of a particular colour. 

He enters in detail into the phenomena of ‘ colour hearing " 
(audition colorée) or ‘sound seeing,” and concludes that such 
hallucinations are due to “an automatic association anise? very 
early in life ” (p. 229). 

In the fallacious perception of icebergs, &c., mentioned above, 
he holds that the temperature stimulus is not the starting factor, 
but merely '' co-operates’ with many other circumstances to bring 
_ about, the required state of heightened tension in a particular 
element complex, and thus directs to it the irradiation of processes 
initiated otherwise by stimulation of the visual sense. It only 
prepares the way for the hallucination, it exerts only a suggestive 
influence in its content” (p. 231). 


The Manifestation of Fallactous Perception. 


Auditory, painful, olfactory and gustatory fallacious percep- 
tions occur in varying degrees of distinctness. Sometimes the 
hallucinations seem to be scarcely distinguishable from vivid 
mental images; or again they may be externalised to such a - 
“degree as to differ in no particular from the ordinary correct per- 
ception of plainly recognised objects. 
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In visual hallucinations there;are the same gradations. In the 
lowest degree there is imperfect externalisation, the percipient sees 
an image, * in his mind's eye," as he expresses if. 

Next, there is true. but unsubstantial externalisation. For 
instance, a dead face is seen on & bed curtain. This form of 
hallucination corresponds to “after images” induced by prolonged 
gazing at some object. 

The visions are dim, indistinct, shadowy or transparent. In 
the highest development of visual hallucinations, there are 
realistic bodily appearances, combined with non-perception of 
that part of the field of view covered by the apparition. 

In hypnotic cases, the vividly externalised phantasms pro- 
duced by hypnotism may appear even more real than the actual 
objects which they represent. ` 

The attitude of the percipient with regard to the hallucinatory 
perception, frequently is not in accordance with what it would be 
if he believed in the reality of the apparition. But this does not 
disprove the genuineness of the hallucination. 

For instance, in a case quoted by Randinsky, the percipient 
was not terrified or excited by the apparition of a lion; but 
“this means no more than that in consequence of the condition 
of percipient’s brain at that particular moment, the complex of 
elements usually associated with the idea of a lion roaming about 
at liberty did not and could not take place" (p. 251). 

Tf told that the lion was dangerous, the percipient would 
have at once evinced alarm. 

A medical student was hypnotised by the author, and fhe 
presence of a snake was suggested. The subject was not terrified 
until the operator exclaimed “ Look out, it’s a rattlesnake.” The 
author assumes that the images were not purely mental ones, but 
that a hallucination of the senses is to'be assumed in both cases 
(p. 251). ; 

If the behaviour of hallucinated persons cannot be taken as a 
test, no more can the presence of & certain subjectivity on their 
part disprove the sensory character of the experience. Some 
believe that they hear their own thoughts uttered by their own 
voices; others that their own thoughts are uttered by the voices 
of others; whilst a third variety believe that their thoughts are 
not their own, but suggested to them by God or Devil. In all 
these cases there is a sensory basis for the delusions. “The 
greater number of ‘ voices, if not all, are caused . . . by 
automatic speech on the part of the peroipient " (p. 271). 

« Audible thinking,” he attributes to auditory perceptions of 
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articulatory movements, which otherwise make no impression on 
the consciousness: 

Automatic writing is another example of the same thing. 
* Motor impulses set the muscular apparatus in motion while 
our upper consciousness knows nothing of the action except 
through the result, afterwards looked upon with incredulity by 
the writer, who denies having written the words, and either thinks: 
he has been made a fool of or attributes the writing to spirits 
(mediumistic writing)” (p. 261). 

Chapter ix. contains an examination and adverse criticism 
of the evidence which has been brought forward in favour of 
Selepasos ] 

‘It has been urged that the frequency with which apparitions 
coinciding with the death, or with some exceptional crisis in the 
life of the person whose presence they suggest occur, is too 
: great to be merely fortuitous. 

But he maintains that the evidence of the coincidental and 
veridical ' character of the phenomena is by no means satisfactory. 


In many reported cases there is obvious indication of the tendency , . 


to connect events, especially those which are important and 
striking, with each other, For instance, a man is awakened by 
& noise which he cannot explain. Three weeks later his father- 
in-law dies. He therefore assumes that the noise and the death 
are somehow related to each other. 

Hallucinations of memory, particularly the impression that 
one has expected some exciting experience long before it actually 
occurs, wil account for another class of cases. ‘‘ Present im- 
pressions are projected backwards in a form involuntarily modified 
to suit the presentment ” (p. 278). 

Also Krespelin’s “identifying fallacy,” in which there is a 
sense of “banality,” or’ of having passed through the same ' 
experience before its present occurrence, m&y explain other 80- 
called presentiments. 

. Sometimes an actual hallucination is adapted to an event 
afterwards connected with it. *' The points of correspondence 
come out with special distinctness; those, on the contrary, which 
do not correspond drop out of sight or are assimilated to the 
rest” (p. 288). 

Coincidences are not always proved. The percipiont of an 
apparition transfers the hallucination to the day of the subject's 
death, and not the death to the day of the hallucination. 


! By *' veriđical ” he Means “depending in some way on the event which 
may shadow forth” (p. 272). 
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The most important flaw in the evidence that hallucinations of 
persons dying appear coincidentally to their friends—evidence 
which if strong, would be greatly in favour of telepathy—is that 
the instances recorded as occurring more than ten years ago, are 
nine times more numerous than those occurring within the last 
five years (p. 289). This fact alone is sufficient to shake faith in 
the accuracy of the deponent’s statements. The more recent 
cases usually break down on cross-examination. 

But even if coincidences between impressions and events 
be proved, ‘‘they afford not even the shadow of a proof for 
telepathy ” (p. 801). A believer in telepathy feeling cold, may 
** wish” that a friend, far away, should also feel cold, but even if 
the friend does feel cold’ coincidentally, it is no proof that tele- 
pathy is at work. The friend’s window may be open, or his fire 
out, or his bedclothes may have fallen from him. 

In conclusion, he gives many instances of ‘dissociation’ in 
the death-coincidences of the Report of the S.P.R. “ Dissociation 
of consciousness" is the keynote of the book. By evidence of 
its occurrence he seeks to explain all the illusions and hallucina- 
tions of the sane and the insane, of the healthy and of the 
diseased, whether asleep, or believing themselves to be awake, 
whether arising spontaneously or experimentally induced. 


Lzonarp GurHnm, M.D. 


Anatomical and Physiological Observations on the Organ 
of Vision for the Purpose of Ascertaining the Alteration 
caused by Section of the Optio Nerve.—By Augustus Waller, 
M.D., F.R.S. Part 1, received December 10, 1855, Read 
January 17, 1856. ` 


[Extracts from an unpubhshed paper in the Archives of the Royal 
Society. The paper bears evident signs of incompleteness; it 18 entitled 
Part I, and concludes with the sentence:—‘‘In the following part of this 
paper I intend to describe my experiments ın tracing the fibres of the optic 
tracts into the deeper parts of the bram, and the results obtamed from 
section of both optic nerveg.” This intention was not fulfilled, but the 
extracts, as they stand in the words of their author, possess historical 
interest, and very clearly prove that Waller was equally alive to the prin- 
ciple established by subsequent investigators, that the retinal ganglion cells 
control the nutrition of optio nerve fibres, and to tha application of that prm- 
ciple in the tracing out of optic paths. An abstract of the paper is contained 
in the Proceedings of the Royal Society for 1856. A pomt of detail of some 
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interest is the view taken by Waller of the chiasma in the rabbit; he thought 
the decussation was complete, although expressing himself with some reserve. 
Von Gudden (who in Germany and in England is generally quoted as the 
originator of the degeneration method as applied to the retina and optic 
nerve) went through a simular difficulty in connection with the rabbit/s 
chiasma in 1874, concluding st first that the decussation is complete, but 
subsequently detecting the relatively small uncrossed tract of degeneration 
that proves the decussatioh to be incomplete, in the rabbit as in the dog, 
monkey and man.—A. D. W ] 


Tre following observations, which I have the honour of sub- 
mitting to the Royal Society, confirm the results of an inquiry 
undertaken for the purpose of ascertaining the alterations which 
ensue in the living body after division of the optic nerve. This 
mode of investigating the nervous system was first communicated 
tothe Royal Society in a paper which the Society did me the 
honour of publishing in their Transactions; since which I have 
had to put in practice this mode of inquiry, which has been the 
means of elucidating several important facts in reference to the 
nervous system. 


SUMMARY OF OBSERVATIONS ON THE SPINAL GANGLIA. 


The necessary deduction from these observations 1s that the 
spinal ganglion performs the office of sustaining the nutrition of 
the nerve fibres with which it is connected. In other words, it 
may be concluded from these experiments that the spinal gan- 
glion is the centre of the nutritive power of the nerve fibres 
adherent to it. Experiments on the spinal cord showed that the 
anterior spinal: roots derived their nutritive influence from the 
cord. On account of the general nature of the phenomena in 
question, and of the fact that nerve fibres are always connected 
with a centre of grey matter, little doubt can remain that every 
nerve fibre is in connection with a nerve cell, which exerts over it 
a peculiar influence, enabling it to retain its structure, and by so 
doing to serve as the highway for motor and sensory power to 
and from the brain. 

It would, however, be an undue generalisation to conclude 
that all ganglia exert the same influence as those of the posterior 
spinal roots whose influence is of a bipolar nature; and, indeed, 
similar experiments have shown, on the course of the ramifica- 
tions of the sympathetic nerve, that certain ganglia, such as the 
first cervical sympathetic, have only an unipolar influence on 
their dependent nerve fibres. 
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What remains, therefore, to be done by means of this process, 
is to determine experimentally for each nerve, or sei of nerve fibres, 
the eondition of the two ends of a nerve which has been divided 
on àn animal which has continued to live for a certain lapse of 
time after the experiment. The nerve which I have at present 
under consideration is the optic nerve. 

Different observers, nearly all equally trustworthy from their 
high position in science, have been cited to prove in turn that 
all the fibres of one eye are derived from the opposite side of 
the brain; that none of them are derived from that source, 
but from the same side of-the brain; and, finally, other cases 
are adduced to prove that at the chiasma a mingling of the 
fibres from opposite sides takes place. 

By means of the process now available it will be endeavoured 
to clear up some of the causes of error and to place thig inquiry 
on a more solid basis. ' 


2 : 
STRUCTURE OF THE Optic Nerve. METHOD oF OPERATION. 
EFFECTS OF, DIVISION of THE Optic NERVE. 


These may be studied on the retina by means of the ophthalmo- 
scope during life, and on the dead animal by microscopic 
examination of the retina and of the peripheric portion of the 
optic nerve connected with it, and of the cerebral portion of the 
nerve from the divided end to the quadrigeminate bodies. In 
the eye of the rabbit the optic nerve’ sub-divides into two portions 

, of nearly equal size, which spread out into two wing-like expan- 
sions: over the internal surface of the choroid, forming a most 
striking feature by their brilhant white colour, reflecting the light 
much more strongly than the retina which surrounds them. As 
the optic nerve enters the eye at the upper and outer part of its 
optic axis, this bright portion of the retina can only be easily 
perceived when the pupil is fully dilated. Repeated inspection of 
this structure at various intervals after section of the nerve, 
varying from two or three days up to as many months, have not 
enabled me to detect any alteration in the aspect of this part of the 
retina. Under the microscope this expansion of the optic nerve 
consists of tubular fibres, beautifully clear and defined, and like 
those composing the optic tract, except that they are smaller; 
the diverging filaments visible to.the naked eye consist of fasciculi 
of these fibres, which before being blended with the grey fibres of 
the retina, are not unfrequently seen to split up into exceedingly 
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fine filaments, which generally arise from a varicose dilatation of 
the tube. I have examined these fibres at various periods after 
section of the optic nerve—at first only a few days after the 
operation ; in the other cases at the end of a month and upwards 
to four months, and in every instance have found them to be as 
clear and as perfect as in the opposite and sound eye. The 
elementary parts of the retina likewise appeared unaltered, as - 
well as the parts composing Jacob’s membrane. My observations 
on the peripberic end of the optic nerve, or that in connection 
with the eye, have been less numerous than those upon the retina, 
as this part of the nerve was generally removed in order to pre- 
vent the reunion of the divided ends of the nerve. I have, 
however, observed this portion about a month after section, 
when its fibres were perfectly sound, as well as those in the 
retine; while the cerebral part of the nerve in front of and 
behind the chiasma, throughout the whole extent of the root, 
consisted of fibres nearly all disorganised and reduced to a 
granular condition. * 

In the case of a rabbit, about.three months after section of the 
right nerve, the fibres anterior to the chiasma appeared all dis- 
organised. ‘The various fasciculi of fine fibres, of which the nerve 
on the sound (left) side consisted, had nearly disappeared on the 
cut side, and in their place was found & tissue composed of 
granules and globules, like those of fat dispersed in the mem- 
branous parts of the nerve which presented very slight traces of 
its normal fascicular structure. At the posterior surface of the 
chiasma, their superficial sections, made nearly parallel with its 
surface, presented on the cut side (right) the ordinary appearance 
of disorganised fibres, which quickly assumed an oblique direction 
towards the left optic root, crossing nearly at right angles the 
sound fibres proceeding from the sound nerve on the opposite 
side. ; 

In the chiasma the distinction between the sound and the 
diseased fibres was very manifest, and the manner in which each 
set of tubes crossed from one side to the other was beautifully 
displayed by removing thin slices from the posterior surface of 
the chiasma. From the right side the disorganised fibres gener- 
ally appeared to run in bundles, which were intersected by others 
of sound fibres, sometimes on the same plane, sometimes by 
others deeper seated. When the disorganisation is far advanced, 
as in the.case above described, single fibres, or very fine fasciculi, 
composed of few fibreszcould not well be seen from the resorption 
of much of the granular matter, but the sound fibres from the other 
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side mixed with granular matter, were found running one or two 
together and mixing with the other in every variable combination. 
The plexiform arrangement, therefore, of the optic nerves may be 
regarded as complete in the chiasma, whether as regards the 
fasciculi of the nerves or their elementary paris. In the optic 
tract or roots, probably on account of the greater size of the 
nerve fibres which compose them, the alterations resulting from 
degeneration of the nerve are stil more evident than in the 
chiasma and the nerve in front of it. It is then found to contain 
compound cells of black grains, spherical cells nearly colourless, 
fine granular matter and normal fibres. The compound bodies 
were generally globular, but sometimes considerably elongated ; 
the ‘firss measuring about 0.015 mm., the latter sometimes 
reaching 0.024mm. The black grains were of various sizes, varying 
from 0.002 mm. to 0.020 mm. The larger grains were rather 
transparent and nearly globular. The transparent globules, of 
about the same dimensions as the larger grains found in the 
compound cells, were rather yellow and destitute of any nucleus, 
resembling in every respect globules of a fatty nature. Granular 
matter, such as existed in the chiasma and other parts of the 
nerve, existed in abundance at every point of the disorganised 
nerve, distributed either in lines or irregularly dispersed. Gener- 
ally, on account of the increased opacity of the nerve resulting 
from these alterations, I found it advisable to submit the thin 
slices removed from it to the action of caustic soda, in order to 
vender them more transparent. Among these diseased elements 
were to be seen several transparent varicose nerve tubes, perfectly 
normal to all appearance. The plum-pudding-like appearance 
assumed by these different elements embedded in the nerve, is 
different from that of any of the disorganised nerves that I have 
hitherto examined. The compound granular bodies which give 
this structure its peculiar appearance, can at present be only 
referred to the varicose swellings, which at this point are found so | 
frequently and are so considerable in this part of the nerve. The 
other disorganised matter closely resembles what is found in 
other disorganised nerves ; and if in this place they are apparently 
extravasated from the tubular sheath, it 1s probably owing to the 
greater tenuity of the latter, which has rendered it more easily 
removable by absorption. 

In the optic tract of the same side as the section, I have not 
been able to perceive any altered fibres. As some physiologists 
have been of opinion that different kinds of fibres entered into 
the composition of the optic nerves, some running from one 
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retina to the other, others from the quadrigeminate bodies of one 
side to those of the other, and, finally, some fibres direct from the 
quadrigeminate bodies of one side to the corresponding eye, it 
may not be considered uninteresting to weigh the evidence on 
these points to be obtained by disorganising the nerves. With 
regard to the fibres believed to unite the two retinm, if they are 
supposed to have two nutritive centres in the nerve cells of each 
. eye (an hypothesis which my researches on this subject do not 
allow me to admit), we should find in the divided nerve some 
sound fibres on the superficies over the inner part of its surface 
still nourished by the sound eye, such fibres I have not hitherto 
been able to detect. If we admit that each eye is the nutritive 
centre of half of these direct fibres, we ought to find a mixture of 
sound and altered fibres in the nerve which has been divided, 
and in that which has been left untouched, an arrangement which 
I have not detected. With regard to the fibres connecting the 
quadrigeminate bodies, on examining the posterior rim of the 
optic tract on the side opposite the section (left side), it was 
perceived to be formed of fibres all apparently sound, although 
the rest of the tract was disorganised.: The corresponding rim 
of the right tract was likewise quite sound. The presence of 
fibres connecting the quadrigeminate bodies may therefore be 
regarded as probable. 

Direct fibres between each eye, and the jeie bodies 
running along the external rim of the tract, would require the 
presence of disorganised fibres m the external rim on the same 
side as the section. Such I have not found to have been the 
ease in the instances where I have examined these nerves. On 
the same side as the divided nerve the external rim of the tract 
was perfectly sound, on the opposite side the external rim con- 
sisted of disorganised fibres, which seemed to contain some sound 
ones. With regard to the normal fibres found in the tract among 
those diseased, it would be at present premature to come to any 
conclusion respecting their origin without fresh experiments, 
and the examination of those tracts after the section of both 
optic nerves. 

The fibres of the optic tract may be traced with great facility 
over the surface of the internal or anterior geniculate body, 
where they present the appearances described in the optic tract. 
Their course in the external geniculate and quadrigeminate 
bodies will be described in the succeeding part of this paper. 

The most important result of the foregoing observations is, 
that a great part, if not all, of the fibres of the optic nerve have 
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their nutritive centres in the retina, and from the analogy existing 
between the nerve cells of the retina and those of the spinal 
ganglia we are led to attribute this nutritive power to them. 

In the following part of this paper I intend to describe my 
experiments in tracing the fibres of the optic tract into the deeper 
parts of the brain, and the results obtained from section of the 
optic nerves. 


No published record exists of the experiments last referred to, nor have I 
discovered any memoranda relating to them among my father’s papers.— 
ADW. ] 





Sachs on Multiple Sclerosis. (A Critical Digest. Journal 
of Nervous Diseases, 1898. 


Multiple or disseminated cerebro-spinal sclerosis has for many 
years been considered to be one of the most easily recognisable 
diseases of the central nervous system. Under the leadership of 
Cruveilhier and of Charcot, the French school described the disease 
so accurately that there appeared to be little to add to the accounts 
as given by them. The typical forms are indeed unmistakable, 
but ‘the disease appears so often under all sorts of disguises that 
its recognition may be by no means easy. Moreover, the interest 
in it is not exhausted by the establishment of the diagnosis, for it 
has important bearings to other diseases, and its etiology and 
pathology present many points for further elucidation. In America 
the disease is not as frequent as in France and in Germany. The 
time seemed ripe, therefore, for a consideration of the disease ; 
but we will refer only to the more important questions that have 
been raised regarding it during the last few years, as the work of 
preceding years has been well. summarised in the publications of 
Charcot, Marie, Gowers, Oppenheim, Dana, Pritchard, and Gray. 

Clinical Symptoms.—The following table of symptoms, as 
given by Charcot, may be taken as a starting-point for the con- 
sideration of the symptomatology of multiple sclerosis. All the 
symptoms are rarely present together, and, according to the pre- 
dominance of the several series of the disease, assumes spinal, 
cerebral, and cerebro-spinal types. 


i 


1908 ,. on REVIRWS AND ABSTRAOTS 


I 


I GSrrar Svurrous. t 2 
: Tremor on voluntary movements of the extremities 
—“ Intention ‚tremor ” (arms and head; more . 
rarely of legs). 


- Positive. 


Titubation. 
SH Paresis (spasmodic) of the extremities. 
M: Contracture, with exaggeration of the refloxes— 
» s ' gpastio rigidity.. 
- g No B Berinory symptoms, or only very slight. disturb- 
: Negative. í 


d t Vosicle disturbance, none or very slight. 


an ' OHREBEAL Syarprous, d 


t 


Dyare domis of speech ; scanning of words. 
* Nystegmus—blank expression. : . 
Attacks of vertigo—spasmodic myosis, - 
' Transitory amblyopia—white atrophy of the papille. 
Diplopia—associated paralysis of ocular musolea, 
- Vente enfeeblement. 
opleotiform and oe ana. 
| Dia culty į in deglutition. 


Tn. ne OR UNGSUAL (€— ) 


. Trophio, * { Muscular atrophies (esnyotrophics), bedsores. 
TE ' , Lightning pains. DRE 
Romberg symptom. i NO 
. Tabetic. Anmsthetic areas. 
^ Vesicle and rectal parem.  : 


etl Gastrio crises. 
' Frequent remission of all the 8yuiploms. 
Charcot recognised three distinct periode in the development 
P the disease : 
First period. The disease may begin with cerebral symptoms 


1 


(attacks of vertigo, transitory diplopia, scanning. speech, and - , - 


nystagmus) ; more frequently the spinal symptoms are the first 
(a slowly progressive paresis to which intention tremor is soon 
added); in rare instances there is an apoplectic attack, preceded 
„by vertigo and headaches, and: followed by hemiplegia. , ‘The | 
rarest of all onsets is the one with gastric crises, . which are ^ 
followed by other symptoms. During the second period the > 
typica symptoms are developed, and after years contractures set, 
. The third period is characterised by mental enfeeblement, 
RAM unintelligible speech, great physical weakness; finally, 
vesical troubles, with subsequent cystitis, bedsores, pysmic 
'eonditions.-death. Babinski claimed that an ascending acute ' 
myelitis was an occasional cause of death. 
Maris has insisted upon a division into four different types, 
according to the mode of progression : (1) The chronic progressive 
‘type—a very gradual inerease in all the Symptoms, and covering - 
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& period of years. (2) The chronic type, with exacerbations, 
marked by the occurrence of hmmorrhages, sudden amblyopia, 
and the like. (8) The chronic remitting type—the progress is 
very slow, with only slight exacerbations from time to time. 
(4) The type characterised by permanent improvement (and even 
cure ?), Almost all of the chronic disorders of the nervous system, 
tabes, for instance, could be subdivided in the same way. These 
divisions do not appear to be distinctive. To Charcot we owe 
the recognition of imperfect forms of multiple sclerosis, in which 
the symptoms that have existed have disappeared. In these 
abortive forms (formes frustes) some of the important symptoms 
are never developed, and in others the symptomatology is obscured 
by the occurrence of hemiplegic, tabic, or amyotrophic symptoms. 
Oppenheim has at various times directed special attention to the 
variability of the symptoms, the apoplectiform and vertiginous 
attacks, and to fundus lesions without functional defect. 

The preceding statement is sufficient to show the extreme 
variability of the clinical pictures as & whole, and explains the 
possibilities of mistaken diagnosis. During the past few years 
some of the special symptoms enumerated in Charcot’s table have 
received further elucidation. Striimpell maintained that the 
intention tremor of multiple sclerosis differs little, if at all, from 
ordinary ataxia. The author has at present under observation 
three undoubted cases of multiple sclerosis, whose movements are 
distinctly ataxic. But in other patients suffering from multiple 
sclerosis, the disturbance of motion is more of the nature of a 
tremor. A typical tremor is often present at the beginning of the 
disease, and as the disease progresses the tremor becomes coarser, 
resembling ataxic movements. 

Gowers in a foot-note (vol. ii.; p. 548) states that ataria tremor 
is the best translation for ‘‘ Intentions-Zittern”’; he chose the 
term Ataxic Tremor, ‘‘ because there is no ataxia without volun- 
tary movements.” The difference between ataxia and tremor— 
& difference in degree only—can be brought out by asking the | 
patient to write with chalk or lead pencil, when it will be found 
that the ataxic patient scarcely succeeds in the attempt to write, 
while the patient with tremor writes with some difficulty and in 
in & jerky fashion. 

The Ocular Symptoms have been studied by Parinaud, who 
reported upon. the findings in Charcot’s cases, and by Uhthoff, 
who described with great detail the clinical and anatomical find- 
ings in the eyes of patients suffering from multiple sclerosis. 
Recent contributions to this special subject have been made by 
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Luebbers—a pupil of Uhthoff—by Guenther, Nagel, Kunn and 
Schwarz. 

The commonest symptoms are the nystagmus and the nys- 
tagmus-like movements. These are most apt to appear on ex- 
treme lateral movements of the eyes, and are generally associated 
in character. While occasional twitching movements of the 
ocular muscles may occur in healthy persons, regularly developed - 
oscillatory movements upon each lateral excursion are charac- 
teristic of the disease, but of course it should be borne in mind 
that the symptom is present in other diseases of the nervous 
system. 

Kunn described a condition which he calls a “ fixation tremor?’ 
setting in when the eyes are moved from vision straight ahead to 
the fixation of a definite object. The same author calls attention 
to & concomitant strabismus which he interprets to be a dissocia- 
tion of ocular movements that were previously associated. 

Luebbers mentions an'exceptional case in which the nys- 
fagmus appeared with converging movements of the eye. The 
nystagmus may be horizontal, vertical, diagonal or rotary. 
Raehlman and Schwarz dwell upon the special form of ataxia 
nystagmus, which is practically an uncertainty of movement, the 
eyes simply over-leaping the mark in passing from one point of 
fixation to another. The same phenomenon is observed in Fried- 
reich's disease, and can be distinguished from the more rapid 
movements of typical nystagmus. True nystagmus occurs in a 
majority of cases of multiple sclerosis (according to Uhthoff, in 
58 per cent., and according to Marie, ın 70 per cent. of all the 
cases). The variations in the percentages are accounted for by, 
the fact that Uhthoff draws a distinction between nystagmus and 
nystagmoid movements. These oscillatory movements of the eyes 
constitute, therefore, one of the most constant and reliable signs 
of multiple sclerosis. They occur, however, in different forms of 
congenital defective development (idiocy, hereditary spastic para- 
plegia, etc.), also in Friedreich’s disease, in hereditary cerebellar 
ataxia, and an a few cases of syringo-myelia. This fact is respons- 
ible for much of the confusion that has arisen in the attempt to 
differentiate between these states. 

Uhthoff states that affections of the optic nerve are frequently 
associated with true nystagmus in multiple sclerosis, whereas 
nystagmus alone, without such atrophy, occurs in other con- 
ditions. i 

The cause of nystagmus according to Uhthoff is due to 
lesions in the brain, and particularly in the medulla oblongata; 
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but may be due to changes in the peripheral nerves. A lesion 
involving the posterior longitudinal fasciculus was supposed by 
some to cause nystagmus; but, as Redlich has pointed out, 
this tract has been entirely exempt in cases of multiple sclerosis 
with marked nystagmus, and in some cases in which nystagmus 
was absent, this same bundle was seriously affected. In all 
probability, any lesion interfering, by lesions of the nuclei or of 
the associating tracts, with the regular movements of the ocular 
muscles, would be sufficient to account for nystagmus. 

Paralysis of the ocular muscles occurs in multiple sclerosis. 
It has been present in three of ten cases which have come under 
Sachs’ recent observation. The abducens is most commonly 
affected. Next in order of frequency comes the oculo-motor 
nerve, which is, however, rarely affected in its entirety. Occa- 
sionally the trochlear (IV.) nerve is involved. A point of some 
importance is that these palsies are variable, disappearing in 
some weeks or months, and occasionally returning again to as 
marked a degree as before. The remission in this one symptom 
is as characteristic of multiple sclerosis as the remission in most 
of the other symptoms, and it is the occurrence of such re- 
missions that makes it particularly difficult to distinguish 
between disseminated sclerosis and multiple cerebro-spinal 
syphilis (Oppenheim, Sachs). 

Paresis or paralysis of associated movements also occurs. 
The upward and downward movements are, as a rule, not 
affected (Parinaud, Marie, Uhthoff, and Luebbers). Parinaud 
claimed that paralysis of convergence was frequent (Uhthoff says 
in only 8 per cent.). A complete ophthalmoplegia externa has 
not been observed. The direct cause of ocular palsies is supposed 
to be the sclerotic patches occupying the region of the various 
ocular nuclei. The palsies do not appear, as a rule, until long 
after unmistakable symptoms of the disease have appeared. The 
pupils may be unequal, and sometimes react sluggishly to light 
and during accommodation, but iridoplegia is very rare. Charcot 
insisted upon the great value of this preserved light reflex in 
diagnosis. Damtsch says that the condition of hippus is often 
found in multiple sclerosis. 

Much more characteristic are the changes in the visual 
power, in the visual fields, and in the structure of the papille 
and the optic nerves. The subjective disturbances are much 
less than the objective changes. Complete blindness is very 
rare, although transitory blindness has been observed (Schwartz). 
Complete recovery from the visual defect of multiple sclerosis is 
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possible. According to Uhthoff, Luebbers and others, central 
scotomata are most frequent. In this area the colour sense is 
the one most disturbed—generally for red and green, sometimes 
for all colours. These central anesthetic areas may occur 
together with the normal peripheral fields, or with a mere 
diminution of peripheral vision. In some cases there may be 
& peripheral contraction of the visual field with normal central 
vision. Concentric limitation of the fields has been desoribed by 
Oppenbeim, Thomsen, Buzzard and Uhthoff, but only in cases in 
which an hysterical or a functional condition was superimposed 
upon disseminated sclerosis. There is usually a disproportion 
between the visual defect and the ophthalmoscopic appearances. 
In one of Luebbers’ cases the visual defect was in keeping with 
the changes in the papilla, but in two others there was only a 
very slight atrophy of the papilla, and yet vision was much 
diminished and the visual flelds were distinctly affected. In still ' 
another instance there was & marked functional disturbance 
without ophthalmoscopic change. A few other authors have 
desoribed distinct changes in the papille without any functional 
disturbance. The visual symptoms generally appear long after 
the others have been devoloped, but may come on with extreme 
suddenness (Uhthoff and Buss). 

Gowers and Marie have called attention to the fact that the 
visual disturbance of multiple sclerosis may be unilateral. 

Ophthalmoscopic examination has revealed several peculiar 
changes. Complete atrophy of the optic nerves is very rare. 
Uhthoff found it in only 3 of 100 cases. The rarity of this is 
worthy of note, and is probably due to the frequent preservation 
of the axis cylinders, in spite of the destruction of the medullary 
sheath. Incomplete atrophy—discoloration of the entire papilla— 
the peripheral parts being more distinctly altered than the nasal 
half, occurs in about 50 per cent. of all cases. Atrophy of the 
temporal halves of the papille is almost pathognomic of multiple 
sclerosis. Charcot insisted that the papilla retained a yellowish” 
color in contradistinction to the white appearance in the atrophy 
of tabes. Optic neuritis has been found in a number of cases (in 
three of Luebbers’ cases). Partial temporary atrophy is, ac- 
cording to Uhthoff, » common symptom in toxic amblyopias 
(tobacco and alcohol); but in these the atrophy is always bilateral, 
whereas 16 is frequently unilateral in multiple sclerosis. This 
special resemblance to the intoxication amblyopias is of interest, 
if we remember that multiple sclerosis has been shown to be at 
times of toxic origin.” 
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The anatomical examination of the eyes (Uhthoff, Luebbers, 
 &nd others) has revealed conditions as variable as are the 
functional disturbances. It has been shown that there are 
widespread atrophic changes in the optic nerves, depending 
probably upon the proliferating process emanating from the 
connective tissue, and gradually involving the nerve fibres; 
the sheaths are offen destroyed, but the axis cylinder is, as 
a rule, not affected; in other words, the process is interstitial 
in origin, the changes in the nerves being secondary. In con- 
sequence of this preservation of the axis-cylinders, the secondary 
degeneration does not ensue, and the nerve fibres preserve their 
function. 

The sclerotic changes in the optic nerves are much the same 
as in the other parts of the central nervous system. The next 
question is, whether or not the changes in the connective tissue 
are due to the disease of the blood-vessels. It is probable that 
the process begins differently, according to the varying etiology of 
the cases.  Uhthoff, Buss, Taylor and others have paid attention 
to the behaviour of the blood-vessels. Several of these writers 
have found an increase in the number of the finer blood-vessels, 
and a change in their walls, followed by a proliferating process in 
the surrounding tissue. 

Nolda, who studied the relations of multiple sclerosis to 
infectious diseases, thinks that the sclerotic patches take their 
origin from the walls in:the blood-vessels.  liuebbers, in com- 
paring the changes in multiple sclerosis with those found in the 
primary optic atrophy of tabes dorsalis, finds that in multiple 
sclerosis there is more of a focal degeneration than in tabes, and, 
above all, there is in tabes no such number of normal axis-cylinders 
as in multiple sclerosis. The optic atrophy of tabes is due to the 
primary degeneration of the optic nerve fibres, while in multiple 
sclerosis the atrophy is the result of an interstitial neuritis, and 
this in turn may be due to a disease in the blood-vessels. In 
multiple sclerosis, it may be added, the retinal elements are not 
affected. 

Scanning speech has long been considered & characteristic 
symptom of multiple sclerosis; but it is not the only speech 
disturbance in this disease. Putting it broadly, almost every form 
of dysarthria is possible in multiple sclerosis, for the disturbance 
~ is due to lesions in the pons or medulla interfering with the 
speech mechanism. Leube found a disturbance of innovation of 
the vocal cords in one instance, and Sach; has seen a typical case 
of the disease in which the opposition of the vocal cords was so 
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imperfect that the patient spoke in whispers. In other cases 
nasal speech has been noted, and in still others true bulbar speech 
has been reported. There is often an evident speech tremor not 
unlike that observed in the early stages of general paresis, and 
resembling the peculiarities of speech in some patients suffering 
from Friedreich’s disease. Disturbances of articulation, if ex- 
cessive, are apt to be associated with other symptoms pointing to 
&n involvement of the various nerve nuclei in the pons and the 
medulla oblongata (cases of Joffroy, Leyden, Berlin, Fuerstnar, 
Redlich and others). If these symptoms predominate, they 
constitute’ the special bulbar form of multiple sclerosis. This 
type was carefully considered by Hallopeau. 

An interesting example of this class of cases was recently 
reported with an autopsy by Schuster and Bielchowsky. In this 
instance nasal speech was associated with paresis of the left arm 
and the left leg, with dyspnea, headaches and double vision. 
There was also divergent strabismus of the right eye, as well as 
paralysis of both 6th nerves. The pupils and fundi were normal. 
A focal lesion in the pons was suspected, but the autopsy re- 
vealed multiple sclerotic foci in the pons and medulla and in other 
parts of the brain. 

Aside from the peculiarities in the development of single 
symptoms, abnormalities occur in the development of the entire 
clinical picture of multiple sclerosis. In the literature of the 
subject the formes frusies, or aborted types, of multiple 
sclerosis, have given rise to considerable discussion. It is well to 
bear in mind that there is no regularity in the development of 
sclerotic patches, whence it follows that departures from the 
typical forms of the disease are frequent, Slightly irregular 
forms do not, therefore, deserve the designation formes frustes. 

Charcot was the first to dilate upon these special types, 
referring particularly, (1) to cases in which certain symptoms, 
which had existed, had disappeared; (2) to cases of which the 
symptomatology had never been complete—such cardinal symp- 
toms as the tremor or the nystagmus never having developed ; - 
(8) to cases in which the type has been altered by the in- 
tervention of other symptoms of a hemiplegic, tabic or amyo- 
trophic order. : 

The establishment of the formes frustes has opened the door 
to diagnostic errors; for the multiple sclerosis may appear under 
the guise of an hemiplegia, of a transverse myelitis, or of an 
amyotrophic lateral sclerosis. In Sachs’ opinion the diagnosis of 
multiple sclerosis should be made only if the cardinal symptoms 


SACHS ON MULTIPLE SCLEROSIS 275 


of the disease, such as nystagmus, scanning speech, intention 
tremor are present in addition to the other symptoms of myelitis, 
hemiplegia, eto. The variability of the symptoms (Oppenheim) 
and the recurrent apoplectic and vertiginous seizures argue in 
favour of multiple sclerosis. Oppenheim has laid stress upon 
the occurrence in such cases of the characteristic changes in the 
fundus, with little or no functional impairment of vision. 
Apoplectic attacks may occur.in the course of a multiple 
sclerosis, but occasionally hemiplegia is developed slowly at the 
outset of the disease, and is then scarcely to be differentiated 


- from other forms of apoplexy ; excepting that in these cases which 


affect men and women in middle life the usual etiological factors 
of an apoplectic seizure, cardiac disease, or specific endarteritis 
are generally absent. If the person who has suffered from an 
apoplectic attack develops marked nystagmus, scanning speech, 
or ataxic movement in the paralysis of the upper extremity, we 
may suspect multiple sclerosis. Cases of this character have been 
described by Werner, Bikeles and others. The question arises 
whether these apoplectic | attacks in multiple sclerosis are due 
to vascular disturbances or to & peculiar localisation of the 
sclerotic patches. Sachs (with Charcot, Redlich and Babinski) 
believes that these forms are due to the early development of 
sclerotic patches in the pons and medulla oblongata, although 
Taylor has shown that such patches also occur in the cortex 
and other parts of the brain. Witzel has published a case in 
which there was a crossed paralysis of the facial and abducens 
nerve of the opposite side. 
Many writers have conceded the occurrence of acute and 
chronic cases of multiple sclerosis, presenting none but spinal 
symptoms (Bourneville, Guérard, Leyden and Oppenheim have 
recorded cases of acute, transverse myelitis which were eventually 
proven to be cases of multiple sclerosis). In the absence of the 
ordinary etiological factors (transverse myelitis trauma, syphilis, 
vertebral disease) we may suspect disseminated sclerosis, but the 
cardinal symptoms of the disease only can prove the suspicion. 
The purely spinal and chronic forms may simulate a spastic 
spinal paralysis. For months, and even years, no other symptoms 
may be forthcoming. No doubt, some of the cases of primary 
lateral sclerosis were in reality early forms of multiple sclerosis. 
Cases of this description have been reported by Krueger, Ormerod, 
Lapinski, and Redlich. Sachs saw æ very typical case of this 
character at the Policlinico. In all such cases the occurrence of 
the characteristic changes in the fundus will lend valuable support 
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to the diagnosis of multiple sclerosis. Multiple sclerosis may 
easily be confounded with other diseases, above all with cerebral 
spinal syphilis (Oppenheim, Sachs and others).. The remissions 
in the symptoms, the preponderance of the spasticity over the 
paralysis, the apoplectic seizures are common to both diseases. 
Greater stress should be laid upon the pupillary changes in 
syphilitic affections (absolute immobility, unilateral pupillary 
symptoms, and irregular contour of the pupils), and the presence 
in multiple sclerosis of nystagmus, intention tremor, and scanning 
speech, which are rare in syphilis of the brain and of the spinal 
cord. 

There is usually no difficulty in differentiating between multiple 
sclerosis and paralysis agitans; but Schultze and Sachs have 
reported upon cases in which the symptoms of multiple sclerosis 
have been associated with those of paralysis agitans; in one 
young patient of the latter, who exhibits most of the symptoms of 
paralysis agitans, there are also a nystagmus and marked nasal 
speech. In another patient, whose condition was at first 
diagnosticated (by competent observers) as functional tremor, 
then as intention tremor of multiple sclerosis, later developments 
have shown the disease to be a typical paralysis agitans. In 
view of such experiences, we may maintain that the clinical 
distinction between multiple sclerosis and paralysis agitans is 
not as absolute as it has been supposed to be’ since the days of 
Charcot. 

Hysteria may simulate multiple sclerosis. More often 
hysterical symptoms are present in addition to those of multiple 
sclerosis. The differentiation will depend largely upon the 
presence of such distinctly hysterical stigmata as are foreign to 
the pure type of multiple sclerosis. Westphal’s two cases, in 
which the anatomical changes were wanting, although the patients 
exhibited all the symptoms of the disease, have led to much dis- 
cussion. French writers have called them hysterical without 
much hesitation, and Strumpell speaks of a separate form of 
pseudo-sclerosis, bringing under this head what appears to us a 
rather heterogeneous number of cases. He has allied with this 
form a diffuse sclerosis of children; but the clinical types which 
he attempts to establish need careful examination before they can 
be adopted. 

As to multiple sclerosis in early life, the differential diagnosis 
between it and other diseases of infancy presents so many diffi- 
culties, that much edre should be exercised. In a recent article 
by Striimpell, ın which the author challenges criticism on other 
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points, he very properly insists that the diagnosis of multiple 
sclerosis in children is not certam, unless corroborated by post- 
mortem findings. 

The first case of multiple sclerosis in a child appears to have 
been described by Schuele (1871). This was followed by reports 
of Dreschfeld, Bristowe, and Ten Cate Hoedemaker. Marie, in 
1888, reported upon cases of his own, and collected 13 in all. 
In 1887 Unger had increased this list to 19. Six years later, 
Totzke, reporting two cases of his own, tabulated 39 in all. One 
case was reported in Sachs’ work on the ‘Nervous Diseases 


. of Ohudren," which Stieglitz has, through a printer's error, called 


a doubtful case in the latest publication on this subject. Stieglitz 
cites three cases of his own, and tabulates 35, evidently excluding 
some which he considered doubtful. In addition to those diseases 
of the adult which enter into the discussion of the differential 
diagnosis, such as syphilis, transverse myelitis, hysteria, we 
must especially consider the infantile spastic palsies, hereditary 
spinal ataxy (Friedreich’s disease), hereditary cerebellar ataxy, 
and hereditary spastic paralysis—the last has been omitted from 
Stieglitz's carefully prepared list. 

As for the infantile cerebral palsies, the ordinary paraplegias 
(birth cases and cases of defective development) will generally 
be ruled out by the history of early onset, by the frequent 
occurrence of convulsions, and by defective development, which is 
more marked than in cases of multiple sclerosis. 

The acute hemiplegias, with their characteristic symptoms, 
cannot give rise to any confusion. Doubts could be entertained, 
however, with respect to the cerebral diplegias. Nystagmus is 
common enough in these; intention tremor, or, rather, ataxic 
movements, are observed frequently, and disturbances of speech 
(bradylalia) are very common. It is very rare, on the other hand, 
to find any two of these symptoms in a case of diplegia. Further- 
more, it should be remembered that a cerebral diplegia of an acute 
onset is a rare occurrence, and rarest of all in patients beyond the 
age of five to seven years. These cerebral diplegias present 
extreme contractures and post-paralytic disturbances of motion 
(athetosis and the like), which seldom occur in multiple 
sclerosis. 

Of the large number of cases of cerebral diplegia which Sachs 
has seen, there has not in & single instance been reason to suspect 
the presence of multiple sclerosis. In making the diagnosis, the 
entire congeries of the symptoms should be considered, and not 
any one clinical sign. Stieglitz says, corfectly, that the question 
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is whether infantile cerebral palsy has been secluded in cases 
diagnosticated as multiple sclerosis. 

From Friedreich’s disease differentiation is gos easily 
made, although every now and then patients come under one’s 
observation whose clinical symptoms may leave some doubt as to 
the presence of one or the other of these diseases. A resemblance 
may be due to the peculiarities of speech, to the awkward move- 
menta of the upper extremities in Friedreich’s disease, which may 
simulate an intention tremor, and to the presence of nystagmus ; 
but the condition of the reflexes in disseminated sclerosis, the 
optic atrophy and the absence of true ataxia of the lower extremities 
will help to establish the differential diagnosis. In Friedreich’s 
disease the disturbances of speech are rarely of the typical 
scanning order. 

Sachs had an adult patient in whom the symptoms pointed 
to Friedreich’s ataxia, and yet there was a bare possibility of 
his having a bulbar form of multiple sclerosis. This patient 
was 39 years of age, his past history was good, without any 
evidence of preceding syphilis. At the age of 20 he was weak 
in the knees, and frequently made mis-steps. In 1887 he had 
sought medical advice because of difficulty of locomotion, noticed 
especially in climbing stairs. When examined in March, 1895, 
he complained chiefly, while walking, of weakness in the extremities 
and slight difficulty in speech. He exhibited an ataxic spastic 
gait and static ataxia. The pupils reacted to light and accommo- 
dation; knee-jerks absent; distinct ataxia of the right upper 
extremity; speech midway between slow and bulbar; slight 
atrophy of the optic nerves. The case was at first supposed to 


Li 


be one of locomotor ataxia, but the further development of the . 


disease showed that it was either Friedreich’s ataxia or a bulbar 
form of multiple sclerosis. The intention tremor, the optic atrophy, 
and the peculiarities of speech, would be in harmony with the 
diagnosis of multiple sclerosis ; but the absence of the knee-jerks, 
ataxia of the upper extremities, which was not & typical intention 
tremor, and the normal behaviour of the pupillary reflex, were 
in keeping with Friedreich's ataxia, which appears, however, as 
& rule, early in life. The first symptoms in this patient's case 
appeared at least as early as the age of 20 years, and possibly 
earlier. 

Still more difficult is the differentiate of multiple sclerosis from 
hereditary cerebellar ataxia (type, Nonne-Marie). This is well 
illustrated by Stieglitz’s Case 2, in which the diagnosis of multiple 
sclerosis hangs by a haif, and the author himself does not appear 
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to be firmly convinced of the ‘diagnosis. If a previous history 
of ptosis, of a paresis of the internal recius muscle and the 
Rhomberg symptom do not support the diagnosis of hereditary 
cerebellar ataxia, it is also certain that swaying of the body, with 
the eyes open and closed, is not very usual in multiple sclerosis. 
In a cage like this, as well as in the one cited above by Sachs, 
the post-mortem examination alone will satisfactorily determine 
the nature of the disease. It is well to insist again upon the fact 
that the mode ot onset, the time of life at which the disease is 
developed, as well as the history of some preceding illness, will 
often help us to differentiate between the two diseases. 

Hereditary, spastic paralysis, as described by Newmark, 
Pelizaeus, and others, should be considered in this connection. 
There is a striking resemblance in the symptoms, but nystagmus, 
intention tremor, and scanning speech are not typical of the 
hereditary form of spastic paralysis. Only a few months ago a 
boy, 12 years of age, came under my observation, who, after a 
fright, had developed marked spastic paralysis of the lower ex- 
tremities, with slight ataxic movements of the right upper 
extremity, and a peculiarity of speech, which was slow and 
deliberate, rather than scanning. There was no nystagmus, no 
pupillary abnormalities, no optic atrophy—in short, no symptoms 
that were at all characteristic of multiple sclerosis, except the 
speech. In this case the fact that the boy was absolutely well 
until the age of 12, that there was no history of any similar 
occurrence in any member of his family, and that the disease came 
on in rather abrupt fashion, argued largely in favour of multiple 
sclerosis; and yet, but for the slight ataxic movements of the 
right upper extremity and the peculiarities of speech, there was 
little to throw the balance in favour of disseminated sclerosis. 
In cases of this description time is needed for the development of 
further symptoms, which will enable one to establish a diagnosis 
with some degree of certainty. 

Etiology.—The author protests against the supposition that the 
disease, occurring at widely different periods of life, should or 
could be due to one cause only. The study of the subject has led 
him to the belief that there are several and equally important 
causes which may give rise to multiple sclerosis. Charcot and his 
immediate followers recognised the importance of exposure to 
cold and wet, and we may well concede that occasionally it is the 
refrigeration process, and not & mere wetting, which may be the 
cause of the disease. The same school admitted also traumatism 
and emotional depression. Mendel, basing his views upon four 
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.cases of his own anda eolleotion of 24 hs ‘taken from literature, 


is in favour of traumatism, of late years several.authors have also ' 


contended for this origin of tabes. Mendel concedes that there 
must be am acquired or congenital predisposition to the disease. 
As to the emotional origin the author speaks of a young. girl 
' of 18, who developed typical multiple sclerosis after the death: of 
& parent; and of a boy of 12, who had been frightened by & 
fire oceurring near his dwelling. 
The earliest writers have recognised that disseminated 


sclerosis, in contradistinction to paralysis agitans, is a disease of- 


early life, the majority of cases occurring before the age of 30, and 
‘some of them before the age of puberty. During the past ten 
years much has been made of the occurrence of the disease in 
children; but the majority of cases should be looked upon with 
' some reserve, though the disease may possibly ocour. Women 
were supposed to be subject to the disease more frequently than : 
men. In 89 cases collected by Berlin, 26 were women and 13 
men, Such differences may have been accidental, for later sta- 
tistics have shown a very different relationship between the sexes. 
In Nolda’s collection of 86 cases, occurring in early life, 16 were 
boys and 10 girls. : In Krafft-Hbing’s collection there were 58 
. males and 42 females. . In Redlich’s experience the number was 

‘almost equally divided between men and women—12 males and 
11 females. In Stieglitz’s statistics there were 17 males and 17. 
. females, the sex of one case not being mentioned. In the 15 
‘cases seen by the author the ordinary division has been entirely 


` + reversed, for of these, 10 were males and only 5 females. Such 


smaller statistics are, subject, however, to accidental variations, 
and. it would not be fair to infer from them that the disease 
shows any distinct préference for sex. 

‘Of late years the occurrence of multiple sclerosis after. in- 
fectious diseases in early life has led to the theory of its infectious 
origin. As long ago as 1878, Leyden insisted upon the-importance 
of preceding infectious diseases. Other authors referred to its 
occurrence after typhoid fever (Ebstein, Kahler, Pick, Westphal 
and others) ; after cholera.(Joffroy); after smallpox (Charcot) ; 
but Marie has been the warmest advocate of the theory of the 
infectious origin of multiple sclerosis, and he contended more. 
particularly that the primary change was to be looked for in 


disease of the blood-vessels. According to Redlich, who has, 


E 


gone over this part of the subject very thoroughly, up to the year ` 
of 1897 cases in support of this view were cited by Schoenfeld’ - 
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(after phlegmonous angina), by Williamson (after rheumatism), 
by Torti and Angelini (after malaria}. Redlich cites a case of 
polyneuritis of & boy of 17, coming on after a sore throat. The 
clinical symptoms in this case gradually passed into those of multiple 
sclerosis. Henschen refers toa case of a girl of 14, who developed 
the symptoms of multiple neuritis after diphtheria, death ensuing 
after three months. At the autopsy he found multiple sclerosis 
and degeneration in the peripheral nerves. This case needs 
careful interpretation, for it is, at least, questionable whether or 
not multiple sclerosis existed for some time before the diphtheria. 
The rapid development and early death make the case an entirely 
exceptional one. 

Among more recent authors, Oppenheim, Leyden, Gold-' 
scheider, and Sachs have favoured the occasional infectious 
origin of the disease, but do not feel warranted in supposing this 
etiological factor to be far more important than many others. 
Marie’s views have been opposed more particularly by Redlich 
and Krafft-Ebing. In the 15 cases observed by Sachs only two 
came on after infectious diseases, and in both of these so long 
after such & disease that a direct relation, as of cause and effeot, 
could not be established. It is well to bear in mind, however, 
. that if infectious diseases were the chief cause of multiple 
sclerosis, the vast majority of cases should come on before the 
age of 15, and such is not the case. 

Oppenheim has directed attention to the large number of 
cases of multiple sclerosis in which éhronic metallic poisoning 
, seemed to play a rather important part, basing his views upon 
the frequent occurrence of multiple sclerosis in those who work 
in factories in which toxic chemical substances are used—such 
as lead, tin, aniline dyes, and the like. It was Oppenheim, too, 
who referred to the importance of a puerperal condition as a 
predisposing cause. 

It may be asserted with some degree of assurance that 
syphilis is not an important etiological factor, although Jacobson, 
Moncorvo, and Filatow have cited cases in which hereditary 
syphilis was present, and some others (Michaelow and Schuster) 
have referred to acquired syphilis; but Redlich and Sachs have 
noted that multiple sclerosis and multiple cerebro-spinal syphilis 


‘Jurgens (Berliner kl. Wochenschrift, April 4, 1898) reports upon the case 
of & child, six months old, that had had convulsions at the age of three 
months; repeated convulsions with paralysis of mght arm. Child died in 
convulsions. The brain contained ‘‘sclerotic patches," in which protozoa 
were found similar to those found in patches in the heart. The finding 
is of interest, but ıt has no bearing upon multiple sclerosis. 
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have so many symptoms in common that the differential diagnosis 
is not easily established. Whether or not the disease be distinotly 
hereditary is still in doubt, although Hichhorst has published two 
cases in which the disease occurred in mother and child. Its 
occurrence as a family disease has been noted by Friedreich 
and Erb (according to Krafft-Ebing and Redlich), and Totzke 
has mentioned the occurrence of the disease in two members: of 
the same family. But the question naturally arises, since these 
cases were not substantiated, whether they may not have been 
cases of hereditary spastic paralysis. 
« The latest contribution to this subject has been made .by 
Blumenreich and Jacoby, who report on 29 cases of multiple, 
` selerosis—23 in males and 6 in females—and in these cases 
the infectious diseases, intoxications, and traumatisms have been 
the chief etiological factors. They are of the opinion that the 
original cause may have preceded the outbreak of the disease 
for many years, and that the disease may even be of congenital 
' origin. It is somewhat surprising to find that alcoholic and 
sexual excesses are not cited as occasional etiological factors 
of some importance; for, in the present writer's experience, two 
cases seemed to be the result of previous alcoholic excess, and 
in three now under observation no other factor except prolonged 
sexual excesses can be found. In these three cases, moreover, 
the clinical symptoms are so typical that there can be no doubt 
of the existence of multiple sclerosis. 

A little reflection regarding the etiology of multiple sclerosis 
necessarily leads to the conclusion that many different causes 
may be at work resulting in the development of the disease, 
provided there is a predisposition to the disease. Sachs does 
not agree with Redlich in refuting Strümpell's theory of the 
endogenous character of multiple sclerosis, and thinks that for 
a large number of cases, particularly for those ocourring early 
in life, some slight defect in the original development of the 
central nervous system must be held responsible for the outbreak 
of the disease, and that the other etiological factors so frequently 
referred to are to be regarded as the exciting causes. If we 
adopt this view, the usual resemblance between the cases of 
‘multiple sclerosis developing early in life, and the various forms 
of hereditary and family affections observed at that period, can 
be interpreted more readily. 

Sachs also had occasion to observe several cases in which 
& distinct neurasthenio condition, due to overwork, preceded the , 
development of the symptoms of multiple sclerosis. -According 
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to Edinger’s theory,’ the development of a sclerosis following 
upon functional exhaustion does not appear to be at all anomalous. 
In a patient, a music teacher, & functional tremor first appeared 
in the right hand; this was followed by a distinct intention 
tremor, and from this stage the symptoms passed into those of 
a.typical paralysis agitans. Altogether, the relation of functional 
to organic nervous diseases would appear to need further attention, 
for the same sequence of events has no doubt been observed 
by others, and it is not to be supposed that the diagnosis of 
a preceding functional condition was erroneously made. Some 
of the mooted points regarding the etiology of multiple sclerosis 
acquire additional interest, if we consider them in connection 
with a discussion of the morbid‘ anatomy and pathogenesis of 
the disease. i 

Pathological Anatomy and Pathogenesis.—The irregular sclerotic 
patches (plaques) occurring in different parts of the central nervous 
system constitute the chief anatomical feature of the disease. 
These “ plaques " represent the terminal condition of a morbid 
process often lasting through a period of years; but a study of 
“late stages ” has helped us a little toward an understanding of 
the morbid anatomy of multiple sclerosis, as has been the case in 
regard to poliomelitis. The process can be understood only if 
studied in its earliest stages. Such studies have been made by 
Ribbert, Cramer, Bikeles, Taylor, and Goldscheider. 

With some slight exception, the general agreement has been 
reached that the blood-vessels play an important part in the 
initial stages of the disease. Goldscheider describes the condi- 
tions as presented by a patch in the cervical portion of the spinal 
cord. The blood-vessels are dilated, and the adventitia is infil- 
trated with small cells and with considerable detritus. In the 
vicinity of these blood-vessels the nerve fibres are swollen, the 
sheath and the axis-cylinder participating in the swelling. The 
medullary sheath suffers more than the axis-cylinder; at least, 
every cross-section exhibits a number of naked and well-preserved 
axis-cylinders. Goldscheider supposes that the enlarged nerve 
fibres crowd against each other, causing the disintegration and 
absorption of the myelin of some fibres, thus leaving room for 
other fibres to persist in their enlarged (swollen) condition. The 
changes thus far described are not unlike those occurring in an 
ordinary acute myelitis. f 


‘This theory appears to have received experimental proof; cf. Reports of 
the Congress f. 1nnere Med. Wiesbaden, 1898. 
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Taylor is of the opinion that we are not warranted in con- 
necting the vascular changes directly with the sclerotic process, 
for the patches are not always related to the diseased vessels, and 
in many plaques the blood-vessels are entirely normal, and 
other portions of the vascular system show no tendency to 
disease. S 

As early as 1868 Rindfleisch maintained the importance of 
disease of the blood-vessels. According to him, each plaque 
contained in its centre a blood-vessel with changed walls, 
denoting & condition of chronic inflammation. Borst found 
marked changes in almost every blood-vessel (hyaline degenera- 
tion, narrowing, thickening of the walls, etc.). He also found a 
condition of hyperlymphosis and lymphstasis, which he supposed 
caused a destruction of the medullary sheaths; but his views 
lack support. Redlich found changes in the larger blood vessels, 
and even in the capillaries; the neuroglia tissue is easily affected 
in the immediate vicinity of the blood-vessels, leading at times 
to a perivascular sclerosis. Ribbert found in two blood-vessels 
thrombi consisting of leucocytes. A plugging of blood-vessels 
was also noticed by Redlich ; but these findings only prove that 
the vascular system is diseased in some instances. Other reports 
show that the blood-vessels often remain entirely normal The 
inference to be drawn is that, while the blood-vessel may be the 
starting-point of the morbid process in some cases it need not be 
80 m all. The final results are the only ones that are entirely 
similar in all cases; but there is a difference of opinion as to 
the intermediate stages by which these are reached. Thus, in 
Goldscheider’s case the nerve fibres were the structures particularly 
affected; while in Ribbert’s case the neuroglia were chiefly 
affected, and there was no swelling of the nerve fibres. 

If the nerve fibre becomes involved, ıt is no doubt true, as 
was recognised by the earliest investigators (Rindfleisch, 
Charcot, Leyden, Schultze) that the medullary sheath 18 easily 
destroyed, while the axis-cylinder remains normal. Popoff alone 
contends that the axis cylinder is also destroyed, but that it is 
regenerated. This may occur at rare intervals; it is much more 
rational to assume that the axis-cylinder is not destroyed, and 
the preservation of normal axis-cylinders in a mass, exhibiting 
any number of disintegrating medullary sheaths, argues in favour 
of this view. The preservation of the axis-cylinder is responsible 
for the lack of secondary degeneration in multiple sclerosis. 
Buss has recorded an ascending degeneration of the columns of 
Goll, and of the direct cerebellar tract from the eighth cervical ' 
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segment into the medulla oblongata. These observations need 
further corroboration. 

It has been assumed by Redlich and others that the fine 
fibrils which Popoff took to be regenerated axis-cylinders are part 
of the proliferating neuroglia tissues. It is also significant that 
Weigert, whose opinion is of the highest value in this matter, 
insists that the proliferation of neuroglia tissue is more marked 
in multiple sclerosis than in any other disease. This statement 
militates against the view of Lapinsky, that the fine fibrils dis- 
covered in the plaques are connective tissue formations issuing 
from the medullary sheaths, and are not neuroglia fibres. 
Redlich, using Weigert’s neuroglia stain, has found that the 
proliferating interstitial tissue consists of neuroglia fibres of 
varying sizes. Huber admits slight changes in the neuroglia, 
consisting chiefly of lacuns, due to the loss of nerve fibres, and 
of the presence of detritus and granular cells; the process is of 
parenchymatous origin, the changes in the neuroglia and in the 
blood-vessels being secondary. Adamkiewicz supports the theory 
. of the primary affection of nerve fibres. 

If the neuroglia be affected, primarily or secondarily, its cells, 
as well as its fibres, undergo proliferation. Redlich maintains 
that the neuroglia changes may be exhibited in various ways: 
(1) The increase is largely due to the increase of neuroglia fibres, 
which gradually form a network of fibres, in which only slightly 
altered nerve fibres will be found. As these neuroglia fibres 
grow broader and broader, the network becomes denser. (2) 
In some patches the network is not so dense, the neuroglia cells 
and their processes being the most pronounced features, while 
the nerve fibres have dropped out. This appearance is entirely 
similar to the account given by Huber, to which we have referred 
above. 

Fuerstner says that the neuroglia cells are developed from 
leucocytes, thus reconciling the opinions that the disease is & 
parenchymatous affection and that it is of vascular origin. The 
actual participation of the neuroglia tissue has acquired greater 
interest, in view of Strümpell's recent theory that the disease is 
due to a primary proliferation of the neuroglia, that multiple 
' sclerosis is practically a multiple gliosis, and that it belongs to 
the order of endogenous affections which are excited by acci- 
dental causes, such as injuries and infectious diseases. Ziegler 
appears to have entertained a similar view (Redlich). 

To complete the record of historical phanges, we may add 
that Gowers referred to the involvement of the ganglion cells in 
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' the earlier stages of the disease; while Taylor states very posi- 
tively that the ganglion cells do not become affected until the 
late stages of the disease have been reached. The changes as 
described by Taylor in three cases of his own are: Considerable 
pigmentation, filling up the entire cell body, which is unusual in 
healthy young individuals; the nuclei are generally wanting; 
the nerve processes are well preserved; a diminution of cells. 
Koeppen found the ganglion cells normal. Obersteiner allowed 
that the ganglion cells may exhibit changes similar to those 
found in myelitis. 

The patches of aatasi sclerosis present a bluish-gray 
appearance, and are sometimes slightly elevated ; at other times 
the parts in which they occur appear shrunken and contracted. 
The question has arisen whether there is any rule governing the 
distribution of the plaques. By some it was supposed that the 
brain or the spinal cord may be affected singly. Charcot sup- 
ported the view of a spinal form of multiple sclerosis. Erb 
accepted this on clinicdl grounds only. Charcot, Strimpell, Erb 
and many other writers considered that the white substance of 
the brain and spinal cord was the favoured site; that the gray 
matter was rarely involved. Charcot believed that the cortex of 
the brain and cerebullum is rarely affected. Taylor finds: (1) 
White and gray are affected without distinction. (2) There is no 
especially favoured site for the development of the sclerotic foci. 
(8) The cortex of the cerebrum and of the cerebullum is not 
exempt. The points (1) and (2) cannot be accepted uncondi- 
tionally, as such statements must rest upon the examination of a 
larger number of cases. Charcot believed: that the auditory, the 
olfactory and the optic nerves are the only cranial nerves affected ; 
others (Craveilhier, Skoda, Taylor) have found all, or almost all, 
involved. It is well known that the motor and sensory roots of 
the spinal nerves are often diseased, and Taylor has demon- 
strated the occurrence of & marked degeneration of the nerve 
fibres in the cauda equina. 

. The sclerotic patches may occur anywhere, but there can be 
little doubt that they do occur most frequently in the dorsal half 
of the pons, of the medulla oblongata (whence the occurrence of 
“ bülbar forms"), in the white strands near the periphery of the 
cord and in the gray matter near the central canal. Obersteiner 
believes that the patches are lessened in number as we approach 
the lumbar portion of the cord. Leyden and Goldscheider de- 
scribe a condition of ¿diffuse sclerosis, or of a diffuse schronie 
myelitis, due to the confluence of numerous foci in the spinal 
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cord. These authors also describe a purely spinal form of 
multiple sclerosis, which is the representative of the old-time 
chronic myelitis. 

The sclerotic patches appear, on macroscopical examination, 
to be sharply differentiated from the surrounding healthy tissue, 
but, microscopically, the transition is a gradual one. Taylor has 
shown, however, that the division between healthy and diseased 
tissue may be strictly defined, and the same is true in 
Goldscheider’s case. 

The pathogenesis of multiple sclerosis is still obscure. In all 
probability there is no single mode of origin. Charcot believed 
that the disease was due to an interstitial inflammation, with a 
special proliferation of the neuroglia, the destruction of the 
parenchyma being secondary to this. Charcot, after Rindfleisch, 
ascribed some 1mportance to the blood-vessels, and regarded them 
as & source of irritation. Marie published his views regarding 
the infectious origin of disseminated sclerosis, the exciting agents 
being carried through the blood-vessels. Ribbert thinks some 
noxious substances conveyed by the blood, set up circumscribed 
inflammatory lesions in different parts of the central nervous 
system. Mendel explained the traumatic etiology of some cases 
through the agency of blood-vessels. Fuerstner brought the 
blood-vessels into play by making them primarily responsible for 
nutritive disturbances in the nerve cells and fibres. Goldscheider 
says: ' I believe I shall describe the nature of the morbid pro- 
cess most correctly by assuming the existence of a perivascular 
inflammation which injures the neighbouring nerve structures, 
causing more especially a disintegration of the medullary sheath, 
but allowing the axis-cylinder to escape. Later on, in the course 
of the disease, a reactive interstitial proliferation is establshed.”’ 
He regards multiple sclerosis as a form of disseminated myelitis. 
Koeppen, Huber and Taylor do not attach so much importance 
to the blood-vessels, and Redlich is not convinced that the disease 
is always of inflammatory origin. 

The vascular theory has been opposed by others. Adgmkie- 
wicz regards the disease as a parenchymatous degeneration. 
Weigert believes that the neuroglia changes are secondary to the 
affections of the parenchyma, and Strümpell, as we have seen, is 
inclined to regard the disease as being due, primarily, to a 
peculiar defective (?) development of the neuroglia, which is made 
evident in later years by especial exciting causes. 

We must conclude that there is some truth in several of the 
views advanced. We believe that the vascular theory holds good, 


.988 REVIEWS AND ABSTRACTS : 


particularly for the cases developed after infectious diseases, after 
injuries, etc.; and, according to the intensity of the toxic agent, 
the nerve fibres or the neuroglia may be attacked first. This is 
in agreement with views expressed by Redlich. Congenital 
anomalies (Ziegler, Striimpell) may make the central nervous 
system an easier prey for the various toxic agencies and other 
injuries. But there still remains a considerable number of cases 
which would seem to depend rather upon functional exhaustion, 
and such exhaustion might affect primarily the nerve elements of 
the central nervous system. For such cases the assumption of a 
parenchymatous affection would be most plausible. 
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BRAIN. 


PART IIL, 1898. 
@riginal Articles nnb Clintenl Cases. 


THE ACCURATE LOCALISATION OF INTRA- 
CRANIAL TUMOURS, EXCLUDING TUMOURS 
OF THE MOTOR CORTEX, MOTOR TRACT, 
PONS AND MEDULLA. - 





I.—Onmannzs E. BgEvos, M.D., F.R.C.P. 


WmuzN the Council of this Society honoured me by 
requesting me to open a discussion on the Localisation of 
Intra-cranial Tumours, 16 occurred to me that, as the subject 
was too vast to compress into the time at my disposal, and 
as I have had some cases under my care both at the National 
Hospital, Queen Square, and at the Great Northern Hos- 
pital, of intra-cranial tumours, the diagnosis of the localisa- 
tion of which could not be described, speaking truthfully, as 
accurate; and as those tumours did not arise in the motor 
cortex, motor tract, pons and medulla, it would be of 
interest and would narrow the subject down by excluding 
these parts, especially as the localisation in them presents, 
as & rule, less difficulty. 

In the remarks which I shall make, I have avoided 
collecting the various published views on the subject, and I 
shall bring before you only cases in which either a post- 
mortem has been made, or the position of the tumour has 
been verified by removal by operation. 

Owing to the kind permission of the Physicians at the 
National Hospital I have been enabled to go through the 
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post-mortem records for the last five years, and to utilise 
the clinical notes of the cases of tumour, ard I have to 
thank my colleagues very much for their ready co-operation. 

By the term “ accurate localisation” I understand that 
the localisation is sufficiently exact to enable the surgeon to 
know whether the tumour can be exposed and reached, or 
whether it is too deeply situated to do more than a palliative 
operation. š 

FRONTAL. 


Taking the frontal tumours first, they may be divided 
into, (1) extra-medullary, and (2) intra-medullary. 


Eztra-medullary Frontal. 

The three cases I have of extra-medullary tumour were 
all situated at the anterior end of the left frontal lobe. In 
one of the cases which ‘was under my care at the Great 
Northern Hospital, the patient had right-sided fits, begin- 
ning with closure of the right eyelids, followed. by turning 
of the head and eyes to the right. l 

In the other two cases, in one the headache was situated 
above the eye and behind the ear of the same side as the 
growth, while in the other the pain was occipital and radiated 
to the forehead, although in this case the growth grew from 
the frontal sinus. 

Vomiting and optic neuritis or atrophy were present in ' 
both the cases. 

The mental condition was normal in one case; while in 
the other memory and intelligence were said to be good, but 
later the memory failed and he became abusive and drowsy, 
but in this case the growth spread across to the opposite 
frontal lobe. 

In the first case the sense of smell was normal, while it 
was abolished on both sides in the second. 

In the first case there was no paralysis, but the patient 
had a feeling of falling to the nent: The knee-jerks were 
equal and well marked. 

In the second there was slight weakness of the leg oppo- 
site-to the side of the lesion, and another curious gymptom 
occurred, viz. :—forcible flexion of the head on the thorax. 
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There was no sensory disturbance, except that in the first 
case shooting pains and slight anssthesia occurred in the 
area supplied by-the trigeminal nerve x the same side as the 
growth. 

Nystagmus was absent in both cases. 


Intra-medullary Frontal. 


In the intramedullary frontal tumours, which in all the 
cases occupied the whole of the central.white matter, and 
of which I have notes of five examples :— 

Headache was noted in all cases, and was in four of them 
in the frontal region, and in one on the same side as the 
growth, and in one on the opposite, but the pain was also 
referred to the vertex in three cases, and in two cases 
to the occipital region. 

Vomiting was noted in three of the cases, and optic 
neuritis in all. 

Mental failure.—In three of the cases memory was bad 
and the mental powers failing; in three of the cases in- 
continence of urine was noticed, of which the patients did 
not seem to be aware, though in one of these cases the in- 
telligence is described as bright and the memory good. In 
two cases affecting the left hemisphere—superior frontal, 
and superior and mid-frontal regions—words were forgotten 
and objects wrongly named. 

The sense of smell was only once noted to be dull on 
both sides, but not lost. 

Nystagmus was absent, except in one case where it was 
obtained on lateral movements. 

Hemiplegia.—In two cases there was weakness on the 
opposite side, probably due to pressure, with Bis affecting 
that side in one case. 

In one anomalous case there was weakness in the face 
and limbs on the same side as the growth, with increased 
deep reflexes on the same side. 

In two cases, where the growth extendéd back to the 
anterior limb of the internal capsule, there was difficulty in 
moving the tongue in one case, and the tongue went to the 
opposite side when protruded in the other. 
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Unsteadiness of gait was noted in one case and in 
another a tendency to fall backwards and away from the 
. side of the growth, when the eyes were closed. 

In one case there was wasting of the muscles supplied by . 
the trigeminal nerve of the same side as the growth and 
slight a&nssthesia of its sensory area. There were therefore 
two cases in which the 5th nerve was involved on the same 
side as a frontal growth, and probably due to pressure. 

The mental symptoms were most marked in & case in 
which there was a small growth about one inch in diameter 
in the white matter of each frontal lobe in addition to a 
smaller growth in the centrum ovale of one side. Here the 
mental symptoms much resembled those of general paralysis 
of the insane. 


CEREBELLAR. 


Cerebellar growths are also best described as (1) extra- 
medullary and (2) intra-medullary. 


Hiztra-medullary Cerebellar. 


The five extra-medullary growths were situated in the 
posterior fossa, and all these cases were in the anterior part 
of the fossa up against the petrous bone, except one case 
which grew in the cerebellar fossa below the lateral lobe of 
the cerebellum. In all of them there was headache, vomit- 

ing and double optic neuritis, except that the first two 
symptoms were absent in one case. . 

The position of the headache was important; in one of 
my cases with & tumour two inches long, growing from the 
middle peduncle of the cerebellum and extending forwards 
_and compressing the left half of the pons and ‘crus, the pain 
was described as in the frontal and temporal regions, chiefly 
the opposite side, with tenderness in these parts; pain and 
tenderness was at times felt in the whole opposite side of 
the head including the occipital region; and also in both 
occipital regions and down the neck. 

In a case of mine with a tumour the size of a pigeon's 
egg, wedged in between the right lobe of the cerebellum, 
the pons and medulla, the pain was referred to the opposite 


` 
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frontal and parietal regions; while in another almost identi- 
cal case there was no headache at all. , 

In my case with a tumour the size of half an orange in 
the right cerebellar fossa pressing on the right lateral lobe 
of the cerebellum, the pain was limited to the right occrpital 
region and radiated forwards affecting the right posterior 
quadrant of the head, but never the frontal region; at other 
times it extended down the right side of the neck and chest, 
once to the waist but not down the arm. 

The Mental condition in all the cases was normal except 
in one where the patient was described as depressed and 
emotional. 

Smell was normal in all cases except one, where it had 
been lost for eight years on both sides. 

Nystagmus was present in all the cases, and it occurred 
equally in one case in which there was slight hemiplegia on 
lateral movement to either side, but only towards the side of 
tumour ; in one case it was rotatory. 

Weakness in the face and limbs with increase of the knee- 
jerk was noted on the same side as the tumour in two cases, 
and in one of these the patient could not stand without help 
and fell towards the hemeplegic side, while in the other no 
staggering or falling to one side could be made out. In 
another case there was no hemiparesis, but the patient fell to 
the same side as the lesion and backwards. 

All the above cases were in the anterior part of the fossa. 
Where the tumour was in the cerebellar fossa the patient fell 
to the opposite side. 

There was falling towards the opposite side, and slight 
weakness of the limbs on the same side in a patient of Mr. 
Lunn’s with a tumour in the posterior fossa against the 
petrous bone, whom I saw at the Marylebone Infirmary and 
on whom Mr. Ballance successfully operated. At present it 
is one of the points on which we want further observation, 
viz. :—the side to which the patient falls in cerebellar lesions. 

In none of the above cases was there any actual rotation 
of the patient on his long axis either in the direction of 
screwing in or screwing out. (For thé sake of clearness I 
-would recommend that cases of rotation should be described 
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in terms of & screw with the proviso that the head of the 
patient corresponds with the head of the screw, which, 
moreover, is considered to be a right-handed screw; there- 
. fore the rotation in waltzing would be in the direction 
of screwing-in.) ` 

Giddiness, or a feeling of movement was experienced in all 
the cases, except one, and sometimes objects seemed to 
move the same way. as the patient, but the direction of the 
patient and of the surrounding objects was not constant 
enough to be of any use as a means of diagnosis. 

The condition of the kneezyerks was variable: in those 
cases where slight weakness existed on one side, the 
knee-jerk was increased on that side, t.e., on the same side 
as the tumour; but in two cases in which there was no 
hemiplegia the knee-jerks were variable, being usually both 
increased and if anything more on the side of tumour. 

A symptom which is very important in the diagnosis of 
tumour of the posterior fossa is the implication of the 
cranial nerves, and the two which are most commonly 
involved are the seventh and eighth. In three of these 
cases, where the tumour grew from the middle peduncle 
or was situated between the cerebellum, medulla and pons, 
one or both of these nerves were involved. The flocculus 
is situated at this point and in some cases the growth has ` 
originated in this part of the cerebellum. In one case deaf- 
ness and paresis of the same side were the only localising 
symptoms of a tumour growing in the anterior part of the 
posterior fossa. 

The deafness in these cases is perosseal and a tuning-fork 
on the mastoid is not heard on the affected side. 

In one of these cases the face was completely paralysed 
with electrical reaction of degeneration, while in the other 
two movements of the face are described as weak. 

When the tumour occupies the part known as the cere- 
, bellar fossa there may be no facial paralysis and no deafness. 

Of the cranial nerves the 5th and 6th nerves were 
affected in one case, causing slight anwsthesia of the fore- 
head and paralysis of the rectus externus on the same. 
side as the tumour; but in this case there was also 
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defective swallowing and protrusion of the tongue to the 
affected side. 

This involvement, or not, of the 7th und 8th on the 
same side will assist in the diagnosis of a tumour occupying 
the anterior part of the posterior fossa, from that of the 
inferior part—the cerebellar fossa. 

The anterior wall of the posterior fossa is formed by the 
petrous part of the temporal bone and is separated from 
the cerebellar fossa by the descending part of the lateral 
sinus, and a tumour growing from the middle peduncle 
would press on the petrous portion of the temporal bone 
and on the 7th and 8th nerves; while a tumour in the 
cerebellar fossa would Popre the lateral lobe but not 
these nerves. 


Intra-medullary Cerebellar. 


Of intra-cerebellar growths in one lateral lobe there are 
‘two cases, in one of which, during an operation by Mr. 
Horsley, a cyst occupying the right lateral lobe burst, and 
an infiltrating soft growth was felt, occupying the anterior 
and middle portions of the right lateral lobe; as the case 
is doing well—two years after the operation—the growth 
has evidently not progressed. 

The other case was that of a growth, about 14 inches in 
diameter, within the lateral lobe and destroying the corpus 
dentatum. 

Of these two intra-medullary cases the Jdadashe was in 
the opposite frontal region in the first ; while in the other it 
was in the back of the head and spreading down the neck 
and to the forehead, and with the pain there were attacks 
of laboured respiration, profuse sweating, and retraction of 
the head. Nystagmus occurred in the first case in looking 
towards the side of growth, and there was weakness of the 
lateral movements of the eyes to that side and internal 
strabismus; in the other case nystagmoid movements 
occurred in all directions. 

In the first case there was weakness of the arm and leg 
on the side of tumour, with staggerihg to that side and 
. backwards. The knee-jerk, on admission, was diminished, 
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and was less on the side of tumour; while after the opera- 


tion it was increased,—more 80 on the side of tumour—_ 


` and at the same time the nystagmus disappeared. In, the 


other case there was no paralysis, thie knee-jerks were equal, ; 
and though’ there was feeling, and inability to stand with 
the eyes: shut, it was not in any definite direction. 

In harmony with the first case are the symptoms of is 


“case reported by Dr..Acland and Mr: Ballance in St. 


‘Thomas's Hospital . Reports, 1894,, of an abscess in one; ` 


lateral cerebellar lobé;' where the eyes deviated away C 


from the side of. tumour, and there*was nystagmus ‘and 
diplopia on looking towards the sanfe side, while the arm 

and, leg were weak on: that side with increase of the knee- j 
jerk. ' 


v 


MEDIAN, CEREBELLAR. 


With regard to the diagnosis of tumours of the.median 
cerebellar lobe, involving especially the superior vermifornr 
process, it is difficult to separate their symptoms from: that 
' of pressure on the superior cerebellar peduncle which is 
often involved, as well as of pressure on the corpora quadri- 
gemina. In one of my cases on which Mr. Ballance , 
operated, where the growth grew from the lateral lobe 
and compressed the median lobe and the superior ‘peduncle, 
the headache was frontal, nystagmus was on lateral move- , 
ment; there was no weakness of either side, but both 
erector spins were weak; the knee-jerk was absent on the 
side opposite to the growth, and the patient fell, in trying » 
to stand; to the opposite side; but the most; curious 
symptom was that of rhythmical movements of flexing the 
head on the trunk, opening and closing of the eyes, ‘and ' 
flexion, and extension of the trunk. 


ao CORPORA QUADRIGRMINA. 


‘In cases where the corpora quad£igemina are the seat of ' 


‘ tumours, or are compressed by a growth from the median ' 


; ‘lobe of the cerebellum, the first symptoms are some paraly- ' 
sis of the ocular muscles, followed by staggering and fallirig i 
forwards and to the opposite side, as in a case I published in 
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Brain in 1881, but as in this case there was compression 
of the right crus cerebri and the right superior cerebellar 
peduncle, it was difficult tò apportion the cause of the 
staggering. Two other symptoms which are observed in 
tumours of the corpora quadrigemina are marked inco- 
ordination, together with loss of the sense of the position 
of the limbs, upper and lower. ; 

These symptoms in association with ocular paralysis are 
strongly in favour of tumours of the corpora quadrigemina. 

Many of these cases are mentally very slow, but this 
may be due to the hydrocephalus, which is sometimes 
present from pressure on the iter. 


LATERAL VENTRICLES. 


The question of tonic attacks of opisthotonos as a 
symptom of cerebellar disease is one of much importance, 
and in the cases which I have gone through it has not 
occurred so often as one might expect. It occurred slightly 
in an intra-medullary lateral lobe tumour as a drawing back 
of the head, and in one of my cases, where the growth, 
beginning in the middle cerebellar lobe on the upper surface, 
extended forwards, compressing the corpora quadrigemina 
and the right crus cerebri and right optic thalamus. I have, 
however, met with this symptom in two cases of distension 
of the ventricles, in one of chronic hydrocephalus occurring 
in the adult, and in the other, & case of hydatid of the right 
lateral ventricle in the posterior cornu, both of them at the 
Great Northern Hospital. 

In the case of hydatid of the right lateral ventricle, the 
patient was a boy age 16. The onset began gradually six 

months before admission with headache, vomiting, and 
double optic neuritis + 4D., and later with deficient vision, 
attacks of giddiness, with a feeling of going round and falling 
backwards, followed by fits of unconsciousness lasting a few 
minutes. The chief symptoms were staggering and falling, 
as a rule, to the right, the same side as the lesion, but with- 
out any paralysis. Ankle clonus was, however, present, and 
more on the right than the left, though the knee-jerks were 
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both increased and equal. The headache was over the right 
eye, in the right temple or in right forehead, but no tender- 
ness. There was conjugate nystagmus on lateral move- 
ment, and especially towards the side of lesion. Conver- 
gence wes not possible, the left eye diverging. In walking, 
he staggered, if anything, towards the side of lesion, though 
he also fell the opposite way at other times. He had several - 
attacks of fainting and of giddiness; and in three he was 
unconscious, passed his water, became rigid all over, and 
had arching of the back from tonic spasm of the erectores 
spine. Mentally, he was dazed, confused and very lethargic, 
passing his water in bed. On three occasions there was 
marked inco-ordination of the left hand, and once tremor; 
but no paralysis of the limbs, though the left side of the 
face did not move quite so well as the right. Though the 
convolutions'on the outer surface of the occipital lobe were 
thinned down to paper, no hemianopia was ever observed. 

The other case of internal hydrocephalus, occurring in a 
boy age 16, gave symptoms very much resembling cerebellar 
disease. 

The duration was twelve months, with gradual onset of, 
headache, frontal and occipital on both sides, vomiting and 
optic neuritis, equal in the two eyes. In walking, he fell to 
the right. He had several attacks of vertigo, with rotation 
of objects from left to right. Attacks of headache occurred, 
with tonic spasm of the erector spine and arching of the 
back, and on’ examination the right erector spins was felt 
and seen to contract more than the left, with slowing of the 
pulse—on one occasion as low as 40—while the face was 
flushed. 

On post-mortem, both lateral ventricles were evenly 
distended with fluid, and the ependyma was thickened and 
inflamed. ` 

These two cases show'that staggering to one side, and 
tonic spasm of both erectores spinge may be caused by dis- 
tension of one lateral ventricle, and that the unilateral 
symptoms of falling to one side and spasm of one erector 
spins may be causéd by a bilateral distension of the lateral 
ventricles. Is it possible that these symptoms can be 
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referred to pressure on the cerebellum by the distended 
. veniriole ? 

With regard to cerebellar and frontal growths thére are 
two parts of the brain, tumours of which are very difficult 
to diagnose, these are tumours of the optic thalamus and of 
the corpus callosum. 


Optic THALAMUS. 


In one case of an abscess of the optic thalamus, there 
was severe pain in the occipital region of the same side, 
vomiting, double optic neuritis, with some weakness of the 
face and limbs of the opposite side, but the symptom which 
allied this case to a cerebellar case was the tendency of the 
patient to rotate to the side of the lesion (the right, or in 
the direction of screwing-in). At the same time there was . 
, pleurosthotonus and a tendency to fall backwards and to 
that side; while the symptom, which was associated with 
that of frontal tumours, was the slow mental condition. 


Corpus CALLOSUM. 


Tumours of the corpus callosum always present great 
difficulty in that they are attended by marked mental 
symptoms. A valuable paper by the late Dr. Bristowe, in 
"BRAIN, part xxvii, gives the following symptoms :—Head- 
ache, hemiplegia—first on one side then on the other, 
dementia with drowsiness and stupidity, optic neuritis and 
vomiting being often absent. In two cases at Queen 
Square there was headache at the vertex and on one side, 
optic neuritis in both cases, vomiting in one case, but not 
severe; mentally, one was very dull with delusions of sus- 
picion, and the other had a vacant look; with regard to the 
hemiplegia, it seems to differ according to whether the 
anterior part of the body, or the posterior part, of the corpus 
callosum is affected. In ohe case where the posterior part 
was affected and the growth passed into both optic thalami 
without involving the internal capsules, there were fits, 
probably epileptic, no paralysis, but some slight hemianses- 
thesia; while in another affecting the greater part of the 
corpus callosum there was dragging of one leg, and six 
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months later there was 8, partial paralysis of both orbiculares x 
oculi, and both ùpper extremities, with rigidity of both legs; i 
80 that in this case there WAS & eun hemiplegia. 
Godman: TzMPORO-SPHBNOIDAL, Sra Manes “AND 
ANGULAR. | ae 


' With regard to the occipital lobe, I regret that I have 


not a case for illustration, the notes of one'very good case at” 
the National Hospital having been lost at the time of the 
death of Dr. James Anderson. f h 

Of temporo-sphenoidal lobe tumours there was a case in 


` ‘which the symptoms were headache, forgetting names of 


-places, using : wrong words, and a curious loathing of colours 
except green, with ‘deafness of the opposite ear and hallu- 
cinátions of hearing. _ f 

: The growth was in the left temporo-sphenoidal lobe, but , 
extended subsequently and produced other symptoms. 

In tumours of the supra-marginal and angular gyri, the . 
symptomis are word-blindness, and if the lesion extends deep i 


| enough to involve the optic radiations, hemianopia, ‘as in 


à case of mine of: abscess operated on by Mr. Horsley : 


l (Ophth, Soc. Trans.), and as in the case of Dr. ON. 


“` and Mr. ‘Ballance ( Clin. Soc. Trans.). 


General Diagnosis. ; 
` The greatest difficulty occurs in the diagnosis of tumours 


in the frontal and cerebellar regions, as well as in the optic 


thalamus, in the corpus callosum and in the lateral ven-. 
tricles. ^ 

Tumours may occur without giving rise to the symptoms 
which. would 'be expected, and tumours may give rise to 
symptoms which are associated with other parts of the brain, 
and tumours may occur without giving any symptoms at all; 


. although situated in parts of the brain whose functions are 


éonsidered to be known. The difficulty at present in some 
cases is that after the position of the tumour is ascertained, 
by post-mortem, ole feels that given the case over again , 
with the localisation known, the PUDOR “presented aré 


-~ 


: 
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not &lways those we are led to expect from our present 
knowledge, and it would not be possible to diagnose the 
case. 

The first point is the localisation of the part of the brain 
involved, and the second, and often more difficult point, 
the side of the brain which is attacked; and given headache, 
vomiting and optic neuritis, what are the symptoms which 
would enable one to make a diagnosis of the part involved? 
In the absence of any external signs, as softening or bulging 
of the bones, the diagnosis is often very difficult, and local 
tenderness to pressure or percussion is often deceptive, 
unless it is very constant. 

Taking frontal tumours, I would say in summing up, 
that the headache in most of the cases is frontal, and if any- 
thing, is more on the side of the tumour than on the other, 
but that the pain is also vertical and occipital; that mental 
changes are usually well marked in intra-medullary cases, 
but not in extra-medullary, and is most marked when both 
frontal lobes are involved; that sense of smell is not lost 
in intra-medullary, but may be in extra-medullary cases, 
especially if the growth involves the under surface of the 
frontal lobe; that nystagmus, staggering to one side and 
hemiplegia are absent in extra-medullary, but may be 
present in intra-medullary, and though the last may indicate 
the side of the tumour, it cannot be relied upon. Attacks 
of giddiness are not common. With regard to the mental 
condition, the frequency of involuntary micturition is re- 
marked, and is due to the mental condition rather than 
to any affection of the sphincters. 

The question as to which frontal lobe is affected is often 
very difficult, but is assisted by the sense of smell being lost 
on one side only; by aphasia, which may be of the sensory 
and is not always the motor form ; by one-sided fits, though 
these are usually absent; by implication of the 5th nerve on 
the same side as the tumour. 

It must be remembered that in some cases the gait is 
unsteady, and if there is hemiplegia the patient may fall to 
that side. 

In cerebellar growths of the lateral lobe the extra- 
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medullary form which occupies the cerebellar fossa, presents 
pain and tenderness in the occipital region on the same side, 
the sense of smell and the mental condition are normal, 
or the latter is affected late in the course, nystagmus is 
present on lateral movements, there is no hemiparesis, 
staggering occurs ‘backwards and to the opposite side, 
and giddiness is frequently present. There is no paralysis 
of the facial and auditory nerves. 

In extra-medullary tumours occupying the anterior or 
petrosal part of the posterior fossa, the headache may be 
frontal, on the side opposite to the tumour, hemiparesis 
on the same side with increased knee-jerks, staggering 
either to same side or opposite side, with nystagmus lateral 
to the same side. Facial paralysis and perosseal deafness 
occurring on the same side, with lateral nystagmus to that 
side, and hemiparesis of the same side with staggering to 
one side, especially the same, are strong evidence of a. 


„growth in the petrous portion of the posterior fossa on that 


side. 

Paralysis of facial and auditory nerves is of more localis- 
ing importance than & doubtful staggering. 

In intra-medullary tumours of the lateral cerebellar lobe, 
the pain is occipital, or in the opposite frontal region; there 
is hemiparesis and increased knee-jerk on the same side with 
the conjugate movements to that side weak, and nystagmus 
on trying to look to the tumour side. 

Drawing back of the head occurs in cerebellar cases 
both intra- and extra-medullary, but I have not seen opistho- 
tonos, though it is present sometimes. 

In tumours of the optic thalamus, the pain is occipital 
on the same side, the mental powers are slow, weakness and 
nystagmus of ocular movements to the same side, weakness 
of opposite limbs, rigidity of limbs of same side, staggering 
backwards and to same side, and attacks of the rotation of 
the trunk with the face towards the same side. 

In tumours of the corpus callosum the headache is 
vertical, there are mental symptoms, chiefly stupidity &nd 
slowness coming on early, followed by double hemiplegia, 
with one side affected before the other. 
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In distension of one lateral ventricle at its posterior 
part, the symptoms are :—Frontal headache on the same 
side, mental condition stupid and lethargic; nystagmus on 
lateral movement, more towards same side; staggering to 
both’ sides but rather more to same side; ankle clonus 
on both sides but especially on same side; inco-ordination 
of opposite arm ; opisthotonos with spasm of erector spine 
of both sides. 

The following are some of the points on which it is 
hoped that the discussion of this paper will throw some 
light :— 

The relation of the position of the headache to:—(1) 
extra-medullary tumours; (2) intra-medullary tumours. 

The direction of staggering in relation to:—(1) cere- 
bellar tumours of the cerebellar fossa; (2) cerebellar 
tumours of the petrous part of the posterior fossa; (3) 
cerebellar tumours of the median lobe. 

Hemiparesis and its relation to the side of the cerebellar 
growth. 


. I bave to thank Dr. Colman and Dr. Risien Russell for 
their abstracts of the notes of the cases in the autopsy 
book at Queen Square Hospital, and to Dr. Whiting and 
Mr. Goring for assistance in the notes of the cases at 
Queen Square and the Great Northern Hospital. 


IL.—J. MICHELL CLARKE, M.D., F.R.C.P. 


In bringing forward the following cases of intra-cranial 
tumour which have come under my observation, I have 
selected those only in which a post-mortem has been made, 
with one exception in which the position of the tumour was 
confirmed by operation. Dealing first with the diagnosis 
of tumours of the prefrontal area of the brain, in these 
cases marked mental changés are often observed, and it 
has been thought that these mental symptoms are sufti- 
ciently characteristic to warrant the localisation of a tumour * 
in this region. Dr. Williamson, in his analysis of fifty 
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, cases,’ found that mental symptoms were generally well 
marked, and in many cases they were the earliest and most . 
pronounced symptoms. As the frontal lobes form: one of- 
the so-called “silent” areas of the brain, tumours of which 
may give rise to no focal symptoms, although after a time 
focal symptoms are often produced by spread of the growth ` 
to neighbouring parts, mental symptoms, if characteristic, 


would afford valuable help in diagnosis. The main diffi- . ' 


culty seems to lie in the common occurrence of mental . 
changes in tumours of other regions of the brain, so that 
in. any individual case it is hard to say whether the mental > 
:.gymptorns present are more than may &ccompany an intra- 
cranial tumour in other situations. The following five ` 
cases of tumours.of the piebonsa area have come' under. 
my observation : ay 


In the first three of these cases the cortex of the frontal lobe’ 
was chiefly involved ; in two, the growth was a gumma ; in one, ' 
it involved the second and third frontal convolutions in the anterior: 
two-thirds of their extent, and was dense and fibrous in con- , 
sistence with nodules of almost cartilaginous hardness, and in 
the other affected the cortex and subjacent white matter to the - 
depth of nearly half an inch of the middle and anterior parts of 
thé second and third frontal convolutions, together with, on the 
under sürface of the lobe, a small portion of the adjacent orbital 
convolution. In the third case the exact nature of the growth ^ 
was not determined at the operation, nor could its whole extent 
be made out, but it appeared to be a diffuse gliomatosis affecting . 
chiefly the posterior ends of the first and second frontal, and the 
upper part of the ascending frontal convolutions. i 

Headache was intense in all three; in one case most marked 
in the frontal ; in another, in the frontal and occipital regions on 
the side of. the growth. There was tenderness on the same side 
in two cases, in the temple and frontal regions respectively. . 

Vomiting of cerebral type occurred in all. : ; 

‘ Epileptyform fits occurred as an early symptom i in all; in two, 
as the first symptom ; and were general in character at first, but 
in the third case they became later of Jacksonian type, beginning 
in the leg or foot, and in another case they, later affected the 
opposite hand and arm most. i 


1 


1 BRAIN, 1896, p. 845. 
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Paralysis. Houipends of the opposite gidé present in two, 
developing into complete hemiplegia in one of them (ease, ili.). 
Absent in the other. 

Sensation unaffected in all. , t 

Gait somewhat uncertain and ataxic in type in one; in vie 
others only modified by extent of hemiplegia present. 

Knee-jerks. normal in one; exaggerated on both sides, but 
most on the opposite, in two. 

' Pupils. The opposite pupil was larger than the other in each 
case. In’ one case there was spasmodic contraction of the 
opposite orbicularis palpebrarum. No other cranial nerve was 
affected.’ 

. Optic neuritis was present in all; intense in two, most 
marked on the side of the growth in these cases; failure of 
vision in these eyes was an early symptom. 

Other special senses unaffected. 

‘The pulse was slow in two cases. 

Bladder and rectum. No loss of control occurred in Sitiet 
case until late on in the illness. One patient suffered from a 
passing attack of diabetes insipidus. . 

Mental symptoms. In all three mental symptoms occurred 
‘early, and took the form at first of failure of memory and 9; 
, mental dulness or deterioration. 


Case L.—The patient was at first dull and heavy, slow in 
answéring questions, forgetful, ‘and at. times irritable and dis- 
satisfied. Later he was very slow in all mental’ processes, and 
appeared incapable of sustained attention. As a rule he was 
quiet, but in the early morning was occasionally restless and 
- excited, or even noisy and quarrelsome if opposed. He awoke 
from sleep confused, not knowing where he was, and on one 
occasion, in the middle of the night, went out into the street 
shouting. Apart from the general signs of an intra-cranial 
tumour, these mental changes formed the moat prominent feature 
of the illness in this case, and there were no localising symptoms, 
unless the mental ones could be so considered. 


Case II.—The patient lay in & somewhat dazed condition 
during the day and was with difficulty persuaded to eat. He 
answered sensibly though slowly to questions, but appeared to 
have some difficulty i in recalling the names of objects. At night 
he was restless, constantly trying to. get in and out of bed, and. 
' when he got out of bed was several times unable to find his way 
back to it. Later he was for a week or two restless and noisy, 
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` delirious at; night, shouting to imaginary persons, and for a time 
passed into a condition of almost maniacal excitement, with con- 
stant incoherent talking. -This condition gradually passed off, 
and the patient finally left the hospital practically well,- except 
that he was blind, to, die suddenly a month later whilst walking 
in the street, without having had any return of his symptoms. 


Case III.—As a rule mental condition dull and drowsy, but 
sometimes the patient was very hilarious, laughing at whatever 
was said to him. There were some signs of motor.aphasia in this 
case. . Later he grew irritable and restless, sometimes swearing, 
using violent language; at others, being sullen and suspicious of 
poisoning. This passed into a maniacal condition in which he 
required two attendants to restrain him, These mental symptoms 
‘were relieved to a considerable extent by the operation under- 
taken with a view of removing the tumour; afterwards he re- 
mained mostly quiet, but was at times irritable. ' 


In Case IV. & large round-celled ‘sarcoma sprang from the white 
matter of the right frontal lobe, and bulged into the anterior horn 
of the right lateral ventricle ; the whole of this ventricle was dis- : 
tended. This patient bad suffered from epileptic fits, general in `’ 
character, which had followed an injury to the head knelte years 
previously. 

The symptoms produced. by the tumour were of six odis 
duration, and were briefly: failure of memory, intense headache 
in the frontal and in the occipital regions, on the same side as - 
‘the growth, with some tenderness over the occiput. There was 
paresis of the left arm'and leg, but the face was not affected. 
Paresis of right external rectus muscle. Marked optic neuritis. 
Exaggerated knee-jerks on both sides. No affection of sensation. 
Eoss of control over bladder for one month before death. The 
patient was admitted a fortnight before the fatal termination of 
the illness which ended in coma. He was childish, and his 
memory appeared to be very bad; dull and drowsy in the day- 
time, he was restless and delirious at night, constantly trying~ 
to get in and out of bed. According to the history obtained 
of the illness, early symptoms were, failure of? memory and 
attacks of ‘ strangeness ” or ‘ wandering in his mind." 

The symptoms common to these cases were epileptiform fits, 
general in character, and occurring early in the ‘history of the 
illness; more or less intense aptic neuritis, in two most marked 
on the side of the tumour; marked signs of mental disorder as an 
early and persistent feature of the illness, with increasing somno- 


LOOALISATION OF INTRA-CRANIAL TUMOURS 309 


lenee in the later stages; headache and sometimes tenderness 
in the frontal or occipital region on the same side, and later 
opposite hemiparesis, in one amounting to hemiplegia. Dr. 
Williamson (loc. ctt.) states that no conclusion could be drawn 
- from the cases he analysed as to whether mental symptoms are 
the result. of lesion of the cortex or of the white matter. He 
summarises these symptoms as “ condition of mental decadence 
or dull mental state; loss of power of attention; loss of spon- 
taneity’; the patient taking no notice of his surroundings; sleep- 
ing during the greater part of the day or being semi-comatose.” 
In-my cases, further features were the occasional irritability of 
temper and the nocturnal restlessness or delirium. In one case 
I observed that hilarious mental state with unmeaning laughter, 
affording a remarkable contrast to the patient’s miserable con- 
dition, which was described by Oppenheim, and which Bruns! 
mentions as a diagnostic feature of frontal tumours. I think, 
then, that if, with the general signs of an intra-cranial tumour, 
menial symptoms of the kind above described appear early in the 
case, persist more or less throughout the illness, so as to form 
& prominent feature of it, and there are also frontal or frontal 
and occipital headache, and later signs of hemiparesis with or 
without localised convulsions, there is good evidence of a tumour 
of the prefrontal area. An additional symptom would be ataxia 
of gait. : 

It may be impossible to determine which side of the brain is 
affected. The presence of aphasia, or of paresis, or convulsions 
of the opposite limbs would be a guide, and in the absence of 
these symptoms, two others seem to occur with some frequency 
in these cases, namely, tenderness over the frontal region on the 
affected side, and greater intensity of the optic neuritis on that 
side. The occurrence of occipital headache in frontal tumours is 
important, because there may be difficulty in the diagnosis be- 
tween a frontal and cerebellar tumour, especially if, as is some- 
times the case, there is ataxy and loss of the knee-jerk in a case 
of the former. Some diagnostic indications are given by Dr. 
Williamson (loc. cit.). But, as my first case shows, a tumour of 
the prefrontal area may give rise to remarkably few symptoms, 
and occasionally apparently to none at all, as in the case of 
& woman who died in the gynecological ward of the Bristol 
General Hospital, of multiple sarcomatous tumours, the primary 
growth being in the uterus; and secondary growths in the right 
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ovary, pelvis, lumbar glands, supra-renals, liver, and a large 
growth in the right frontal lobe. There were at any rate no 
conspicuous symptoms of an intra-cranial tumour during life, and 
the existence of such a tumour was never suspected. Examina- 
tion of the optic diss after death showed that there had been no 
optic neuritis. 

The growth, a round- alld sarcoma, was seated at about the 
centre of the frontal lobe, under the middle frontal convolution 


: chiefly ; it was about the size of a plover's egg, with its long 


axis. antero-posteriorly. On the external surface the growth 
could be seen at the bottom of a furrow separating the superior 
from the middle frontal convolutions. . Internally it lay against 
the anterior part of the lateral ventricle which was pushed 


inwards and downwards, the anterior end of the corpus callosum, `` 


was pushed upwards and a little inwards. The growth appeared 
to have gradually displaced the adjacent paris without actually 
destroying them or interrupting the course of the fibres. 

With regard to the optic thalamus, I have had one case in 
which the tumour, a glioma, was well defined and entirely limited 
to the left optic thalamus, occupying chiefly the middle portion, 
but extending also, though to a less degree, into the anterior and 
posterior nuclei of.this ganglion. The patient was a child, aged 6. 
The illness began with gradually increasing weakness of right arm 
and leg. Briefly, the chief symptoms were: headache on left 


` side; vomiting; slight.double optic neuritis ; ‘early loss of control 


over urine and fæces; paresis and tremor of right arm and leg, 
most marked in the arm, the position of these limbs being that 


of ordinary hemiplegia ; the right side of the face was slightly 
: affected at a late stage of the illness; the arm muscles showed 


' some rigidity; the tremor of the right arm was “ intentional" in 


character, resembling that, of disseminated sclerosis. There was, 
no ataxy of movement; no affection of sensation nor-of the 
muscular sense. The pupils were equal, and acted well; no 
oculo-motor palsy ; the visual fields could not be taken. Pulse 
54-60. 

One week before death.—Intermittent albidis of spasm of 
musoles of right arm and of neck came on, unattended by loss 
of consciousness, in which the right forearm was flexed and 
pronated, the fingers extended and spread, and the head drawn — 


. downwards and to left. The arm showed vaso-motor disturbance, 


being cold for two days, then red, swollen, hot, burning and 


1 A short account of the case was published in the HE Reports of The 
Britan Med. Jour., 1891. 


LOCALISATION OF INTRA-CRANIAL TUMOURS 811 


painful to touch or, on movement. There was left ptosis, and 


dilated pupils, which no longer reacted to light. The patient 
lay on the left side with the head and eyes at first directed to the 
left, later to the right. 

According to Schiffs and Nothnagel's experiments on unila- 
teral lesions of. the optic thalamus, the head looks towards the 
healthy side, and on this side the flexors, whilst on the opposite 
(affected) side the extensors of the upper extremity are contracted. 
In my case the limbs on the side of the tumour were unaffeoted. 

I have found in recent literature eight other cases in which 
the tumour was fairly imited to the optic thalamus, and another 
in which both thalami were involved, but the right chiefly. 
Including ‘the case given above, this brings the number to ten. 
As regards -paralysis, there was paresis of the opposite limbs in 


“nine cases, affecting the arm and hand. most in eight, In six 


movements of the opposite arm or hand were observed, in three 
of them as a well marked “intention” tremor; in one the move- 
ments were choreiform, and the arm ‘always on the work ;” in 
another shaking of the arm is described; and in the fifth inco- 
ordination of movement; in this case the fingers were found 
in the position of athetosis, as if they had slowly moved there. 
In ‘four of the cases the movements are distinctly stated to have 
been diminished by rest. Tonic spasm of the opposite forearm or 
arm was present in three cases. 

Anssthesia is only mentioned in two cases, and then was 
not complete. Incontinence of urine appeared early in four cases, 
and was absent, or absent until the end of the illness, in six. 
The knee-jerk was exaggerated in four cases, in two of these on 
both sides; in one there was ankle-clonus. Optic neuritis was 
present in six, in two most intense in the opposite eye, in one in 
the eye on the side of the tumour. -Hemiopia is not mentioned 
in the reports of most of the cases. Mental’ slowness or dulness 
was noted in four cases, and in one: there was mild acute mania. , 
Convulsions occurred in one case, The condition of the pupils 
was variable. Ptosis was & late symptom in two cases, diplopia 
and nystagmus were each observed ones. 

The chief points in diagnosis in the above cases seem to be 
the infrequency of anmsthesia on the opposite side, which is 
rather contrary to expectation, and of early loss of control over 
the bladder (in four out of ten only) ; the constancy of hemiplegia 
on the side opposite to the.tumour, or rather hemiparesis, for 


' the paralysis does not seem to have'been'absolute in any case, 
‘ except in the upper extremity, in which it was most pronounced, 
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and the adin of the same arm with a tremor, of intentional or , 
' athetoid type. The very marked v880-motor symptoms in the 
arm in my case are interésting to bear in mind. 

In addition Bruns? lays stress as a symptom of importance 
on paralysis of the emotional movements on the side of the 
face opposite to the lesion. I believe that the tremor above- 
mentioned is next most often observed in tumours -óf the cere- 
bellum; other signs would probably be present in such & case 
which would aid the diagnosis. 

^ Cerebellar tumours.—In three cases a well-defined tumour was 

" limited to one lateral lobe of the cerebellum; in two of them the 
tumour grew from the inferior part of the lateral lobe; in one 
partly involving it, but being in its largest part outside the lobe, 
in the second occupying the posterior third of the lobe, and in the 

r third case the centre of it. 

. Oase I.—This tumour occurred in a boy, sid 15, who had 
been under my care for some years, with well-marked but 
stationary symptoms of Friedreich’s disease. The signs connected 
with the growth of the cerebellar tumour were so well defined 
and distinct from those due to hereditary ataxia that I have 
ventured to use the case’from the point of view of the cerebellar 
tumour. (I append & brief abstract of fhe cerebellar symptoms, 
the case having been previously reported in Brit. Med. Journ., 
1894) , ` 

During- July he suffered from intense headache affecting the 
right occipital and the frontal regions, not distinctly limited to 
. either side in the latter, vomiting, and epileptiform convulsions. 
When admitted in August, eighteen days before his death, he 
could neither stand nor walk, and fell to the left when he attempted 
to do so. He was ‘dull and heavy, and had incontinence of urine. 
He lay in bed curled up on his left side, with the lower extremities 
flexed at the hips ant knees ; he seemed unable to lie in any other 
position, and if placed on his back or right side, at once turned 
round on to his left side again, apparently quite involuntarily. 
.^ This he would do again and again. The eyes were as a rule, but 

. not constantly, directed to the left. Kneé-jerks absent, they had 

been present, though, feeble, until July. ^ Paresis of right 6th 

nerve. Retraction of head and neck and rigidity of posterior 
neck muscles. 

Four days before death he suffered from attacks, lasting a few 

,, minutes at a time, of marked opisthotonos, the body being sup- 


! Loc. cit. 
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ported only on the back of the head and the heels; these attacks 
‘increased in frequency, until for the last twenty-four hours of his 
life he lay constantly in a position of extreme opisthotonos. 
During these four days he was unconscious. . 
Post-mortem.—There was found springing from the under 
surface of the right lobe of the cerebellum a round, somewhat 
lobulated tumour, which lay beneath the cerebellum by the side 
of the pons and-médulla. The neighbouring parts were pushed 
aside but not destroyed by the tumour, which was & round-celled 
‘sarcoma, of soft consistence, and distinctly demarcated from the 
surrounding cerebellar tissues. On making vertical sections from 
before backwards the. growth was found to be largest at the mid- 
, point of the right lateral lobe of the cerebellum. The flocculus 
and lobules on the inferior surface of this lobe were destroyed, 
and its central white matter flattened, compressed, and partly 
destroyed. Microscopic sections of thb pons “showed that the 
posterior fibres of the middle peduncle, especially those lying 
uppermost in the pons, were fewer in number on the right than 
on the left side. There was no meningitis. 


' Case IT.—This case was one of a fibroma, which post-mortem 
was found to project as an oval mass about 2 inches long and 
1l inches in diameter, from the inferior and posterior surface 
of the left lateral lobe of the cerebellum ; it was well defined and 
demarcated from the cerebellar substance ; about one-third part 
of the white matter of the posterior part of the lobe was destroyed 
and replaced by the growth, but very little of the grey matter 
was destroyed, as it, was flattened out in a thin layer over the 
surface of the tumour. It occupied the cerebellar fossa. The 
first symptom was giddiness, which long preceded all others, 
and was worse on movement. -Then came headache in the left 
occipital region and,at the back of both orbits. The patient 
suffered from attacks of giddiness, ending in vomiting, faintness, 

* and palpitation. His gait was uncertain, inclined to be staggering 
in a bad light, but he did not especially tend to fall to one or 
other side; the legs were weak; the knee-jerks were diminished, 
the right was greater than the left. There was mild optic neuritis, 
most marked in the right eye. Pupils dilated, left larger than 
right. Mentally he became more: dull as the illness proceeded. 
The right arm was a little weaker than the left. - ] 

Later in the illness optic neuritis and consequent failure of 
sight increased, the visual fields showed moderate concentric 
contraction ; there was slight deafness ; the gait became weaker 
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and more tottering; there was no definite paralysis, but all the 
. limbs, were-weak, this weakness was most evident in the muscles 
of the legs and back. Pupils remained the same; the knee-jerks 
became more active, that on the right side becoming exaggerated. 

An operation undertaken to relieve pressure symptoms, by 
making a large trephine opening in the skull and incising the 
dura mater as a palliative. measure in the. absence of definite 
localising symptoms, unfortunately resulted in the formation of & 
large hernia cerebri, and he died four weeks afterwards. 


Case III.—A boy, aged 6 years; & tubercular tumour the size 
of a large walnut, with a firm, yellow, caseous centre, occupied 
the central white matter of the left cerebellar ‘hemisphere, and 
extended to its surface on the inferior aspect of this lobe. The 
other lobes of the cerebellum were normal. The cerebellar 
peduncles were not especially involved by the growth, but the 
middle peduncle appeared to be smaller on the left side. 

The first symptoms were frontal headache, most marked on 
the right (opposite) side, and attacks of giddiness with vomiting, 
during which he was unable to stand; later the headache was 
‘also in the occipital region; there was no local tenderness. No 
mental symptoms were present. The gait was staggering; the 
direction of staggering was to the tight, with a tendency to fall to 
this side. The muscles of the back and of the trunk were weak, 
and there-was an oscillating tremor of the body and head on first 
moving. There was weakness and tremor of the right arm, but 
no absolute paralysis of the limbs. The right knee-jerk was 
normal, the left diminished. Double optic neuritis was present, 
most intense on the left ane The left pupil was larger than the 
right. ' 

- Later, seven and a half Weeks before death, the power of 
: standing and walking was lost; when the patient tried to stand 
he fell either backwards or to the right. During one attack of 
vomiting the, head was retracted and the body in position of 
marked opisthotonos. The tremor in the right arm increased, 
was jerky, and somewhat more pronounced on movement. The , 
left arm and leg were now somewhat weaker than the right, but 
paralysis affected the legs chiefly. The right knee-jerk was 
exaggerated, and there was ankle clonus on this side. Headache 
was in the occipital and right frontal regions. Both knee-jerks 
disappeared just before the final stage; symptoms of meningitis 
‘were present ten days,before death in coma. 

The knee-jerks were thus only lost at the end, as was also the 
P ; Vv df 


5 


! LOCALISATION OF INTRA-CBANIAL TUMOURS 815 


case in the first patient; in both ‘cases i. and iii. falling or 
staggering was to the side opposite. the growth ; opisthotonus i in 
extreme degree was present as a terminal symptom in one, and 
. 88 & iranBient phenomenon in the other. There was occipital 
headache in all three, frontal in two, distinctly confined to one 
side, the opposite, in one only, in the second case it was at the 
back'of the orbits. 

In the second and third cases the legs were chiefly affected 
with weakness, and there was distinct weakness ‘of the muscles 
of the back. In the third case there was evidence of pressure on 
the pyramidal tract on the same side, leading to exaggerated 
reflexes and tremor in the opposite limbs, but at one period the 
loss of power was more marked.in the arm of the same than that 
of the opposite side. 

In the first case the symptoms corresponded in some respects 
to those observed by Dr. Acland and Mr. Ballance’ in a case of 
cerebellar abscess. Thus the patient lay curled: up in bed on the 
side opposite the lesion, with the limbs flexed, and the side of 
the face corresponding to the side of the lesion uppermost; there 
was rotation to the opposite side in ‘the longitudinal axis of the 
body (screw in), deviation of the eyes to the opposite side, and 
: great loss of power in the lower extremities. 

The second case is further of interest as indicating the 
symptoms due to a véry slowly-produced, non-irritating lesion 
(growth) affecting the lower part of one lateral lobe, and showing - 
that such a tumour may exist in this situation without giving any 
sufficient indications as to the side affected. It also shows the 
importance of giddiness with slight optic neuritis as a very early 
symptom in such a case. It would perhaps go to support the 
view expressed by Dr. Acland and Mr. Ballance! that to produce 
symptoms due to interference with the fronto-cerebellar tract of 
fibres the lesion must either occupy the anterior and inner part 
of the lateral lobe or destroy nearly the:whole lateral lobe. 

` The following case is a good example of distension-of one 
lateral ventricle at its posterior part. The patient was a man, 
aged 26. On removing. the brain post-mortem, a lobulated tumour 
. about 8 inches long, 1i inches in breadth, and 1i inches in thick- 
ness was found growing from the roof and internal aspect of the 
posterior horn at its junction with the body of the right lateral 
ventricle. The descending and posterior horns were much dis- 
tended with fluid from the tumour obstructing the connection 


! St, Thomas's Hospital Rep., 1894. 
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with the rest of the ventricles, the white matter being spread out 
and thinned, -but not otherwise abnormal. The hippocampal 
and uncinate gyri at the free. inner margin of the ,temporo- 
sphenoidal lobe were represented by.a bulging, thin-walled, 
translucent membrane, and it seamed probable, though it could 
not be certainly made out, after. removal of the brain, that the 
much distended tip of the descending horn of the lateral ventricle 
had pressed upon the right 5th nerve. 

i The symptoms began with intense paroxysmal héadaahe over, 
the vertex of the skull, followed by loss of feeling over the right - 
side of face. The patient was morose and ill-tempered, mentally 
dull and apathetic, and slow in speaking. Pulse 60 in rate, 
dropping sometimes to 48. No facial paralysis. Paralysis of 
' the right 5th nerve, at first of the sensory, later of the motor 
portion also; the anmsthesia ended about 4 inch, about the line 
of lower jaw. Smell and taste slightly sais on right Sides A 
hearing normal. 

Pupils normal; acted well, but egay no TOME 
visual fields normal; no optic neuritis. Speech and swallowing 
normal; gait normal; no muscular paralysis, rigidity, or wasting. 
No ataxy of movement.  Superfieial reflexes and knee-jerks 
normal. No anesthesia elsewhere than in the distribution of 
right 5th nerve. A month before his.death he suffered during a. 
period of eleven days from paroxysmal attacks of trismus, coming 
on every few minutes; these attacks then ceased. For two or 
three days before his death there were attacks of spasmodic > 
contraction of the muscles of the back of the head and neck; 
no opisthotonos ; the optic discs showed now commencing 
swelling, with M d of their edges. There were no other 
symptoms. 

The distension of ‘he posterior part of the ventricle was 
extreme, owing to the position of the tumour completely cutting 
off its connection with, the rest of the ventricle; a prominent 
symptom was the paralysis of the sensory branch of the 5th and 
irritation followed by paralysis of the motor portion. Possibly 
this affection of the 5th might be useful in diagnosis i in future 
cases of the same kind. 

In a case of tumour of the lateral ventricle, & large, much 
lobulated growth, 23 inches in length by 3 inches in breadth, ' 
formed the floor of the left lateral ventricle; the right optic 
thalamus, corpus striatum and anterior three-fourths of the corpus 
callosum were undisturbed; behind the latter the lobes of the 
growth appeared, and the posterior margin of the corpus callosum” 
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was softened. The corpora quadrigemina were rather flattened 
from pressure, and the left crus cerebri pushed forwards. At the 
free inner edge of the temporo-sphenoidal lobe from the disten- 
sion of the ventricle the hippocampus major wae protruded and 


'everted. 


The chief symptoms were vertigo; Bevere "es of vomiting ; 
deep-seated, gnawing pain in the back of the head and over the 
vertex; some deafness and tinnitus aurium. Expression vacant; 
memory bad ; power of concentration: or sustained thought much 
impaired; dull and apathetic. Speech slow, and articulation 
indistinct. Staggering gait, staggering to either side, most to 
right; difficulty in balancing the head; no actual paralysis ; 
no loss of sensation ; double optic neuritis, leading to loss of 
sight. There was partial hemiplegia on the right side lasting 
for some months about a Te: before death, but this passed off, 
and did not recur. 

The last case I TE to TN is one that I owe to the 
kindness of my colleague, Dr. Markham Skerritt. Unfortunately 
there are no notes of the case for a period of two months before 
death, but they are full up to that time, and the symptoms some- 


. what remarkable. The duration of the illness was five months, 


the patient was a girl aged 16, and the first symptoms were ` 
severe frontal headache, with a feeling as if “her head were 
stuffed up from a severe cold ;" pain in the back, causing some 
difficulty in walking; there was no staggering gait and no 
paralysis in the limbs; fits, general in character, in which both 
upper and lower extremities were flexed at all joints, except the 


- fingers, which were extended ; consciousness was not completely 


lost, the surface of the body was at first blue and cold, and the 
fits were followed by profuse sweating, with violent crying and 
sobbing. 

' Three months from the onset and two before the fatal 
termination her legs were weak, so that she stayed in bed, but 
there was no absolute paralysis, and muscular power in all other 
parts of the body was good; there was no ataxy of movement ; 
no rigidity of muscles. She lay on her right side in bed, with 
the lower extremities curled up. Sensation was unaffected. 
There was no oculo-motor paralysis; the pupils reacted feebly 
to light, normally to accommodation ; the right pupil was dilated. 
The right knee-jerk was absent, the left normal; superficial 
reflexes normal. There was intense optic neuritis, most marked 
in the right eye, which soon became blind.* Hearing, taste, and 
smell normal. She was dull, listless, and apathetic, and some 
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failure of mental power was noticed (loss of memory) She 
guffered from fits, which had how changed in character, conscious- 
ness ‘being completely lost; the limbs were drawn up and rigidly 
flexed, but there were no clonic: spasms; in the fits the bladder 
was emptied and'the pulse became slow and almost imperceptible. 
They were followed by crying and sobbing and by great prostration. 
Post-mortem.—A soft glhoma,-the size of a large walnut, into 
which hemorrhage had occurred, occupied the superior medullary 
velum, had destroyed and replaced the corpora quadrigemina and 
pineal gland, and extended a short distance upwards into the ' 
great transverse fissure of the brain, lying beneath the choroid 
plexuses, and downwards a little way into the middle lobe of the. 
cerebellum. The lateral ventricles were moderately distended. 
, Although the notes were for some reason not continued to the 
` end of the illness, it seems worthy of note that three months 
from the onset and two months before death, when symptoms of 
an intra-cranial tumour were sufficiently well marked, and vision 
in the right eye was los& from the intensity of the optic neuritis, 
a tumour in this region should neither give rise to oculo-motor 
paralysis of any kind, nor to ataxy of gait or movement. By- 
most writers ophthalmoplegia is regarded as an early symptom 
- of tumours of the corpora quadrigemina, though Nothnagel stated! 
that defect of co-ordination in walking is the earher sign. The 
` loss of the right knee-jerk is interesting ; loss of the knee- jerks 
has been noticed in, other cases.* 


In conclusion, it seems that allowance must be made for 
variation in the symptoms produced by intra-orànial growths in 
identical parts of the brain in different cases. One reason for 
this variation lies in the difference in structure or consistence of 
the various kinds of pathological new formations, and also in their 
rate of growth; whether the tumour.is slow or quick-growing, 
and whether it tends to infiltrate itself into the surrounding, 
tissues, or has no such tendency, and destroys them from pressure. 
In the latter case a slow-growing tumour may attain & con- 
siderable size but produce few symptoms, because the surrounding 
parts have time to adjust themselves to their new conditions, so 
that next to accurate localisation, or rather as an aid to it, the 
diagnosis of the nature of the growth is exceedingly important, 
but unfortunately often most difficult or impracticable. 


' EE 1889. : 
“3 Drs. A. Turner and Guthrie, Lancet, 1895, vol. L, p.'274, and Dr. 
W. B. Ransom, Ibid., P. 1118. 
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II.— SEYMOUR J. SHARKEY, M.D., F.R.C.P. 


ON considering how I could best respond to the invitation 
: given me by the Council of the Neurological Society, to take 
part in the discussion to be introduced by Dr. Beevor, I 
came to the conclusion that I would analyse the phenomena 
presented by patients suffering from tumour in the regions 
indicated, who had been admitted into St. Thomas’s Hospital 
and had died there while I had been physician. 

I have to return my best thanks to my colleagues who 
kindly ‘allowed me to make use of their cases, and to 
Dr. Russell, the medical registrar, who was good enough to 
collect the notes for me. 

The period of time covered is from 1890 to 1898, and the 
list of cases is'as follows:— ` 


Under my care 11 
' , Under Dr. Bristowe, Dr. Ord, Dr. “Acland 21 
and Dr. Payne...... 2m "D i 10 
Frontal Lobe ... 
Occipital Lobe : a 
Temporo-sphenoidal Lobe ... 4i 
` Temporo-sphenoidal and io uS 

Corpus Callosum m 
"Lateral Ventriole 
Optic Thalamus wats 
Optic Thalamus and part of Caudate Nucleus 
Cerebellum we ae 


to 
Sl pepe ED HO 


1.—Tomuoun or Rigut Fronran Loss. (Da. PAYNE.) 


^fi H:, aged 27, admitted December 17, 1897, died May 38, 
1898. Tilness commenced in August, 1897. Headache, especially 
in forehead and right orbit ;. vomiting ; squint of right eye (turned 
outwards); double vision. 

On admission.—Left internal strabismus; double optio neuritis; : 
no paralysis; ‘conjugate movements of eyes Ueficient; moderate 
proptosis. x 
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Later.—Definite weakness of left leg.and arm; lethargic; 
movements of eyes of frequent occurrence; no lateral or vertical 
nystagmus. 

Later.—Anosmia—first noticed by herself; increasing left 
hemiplegia ; no loss of sensation at any time; no convulsions. 
Towards end she had visual hallucinations, and wandered. 


Post-mortem. 


Membranes adherent to right frontal lobe; brain caseous on 
section; right frontal lobe occupied by a large growth; both 
olfactory nerves flattened; growth extended backwards as.far 
as ascending frontal; extreme anterior end of internal capsule 
involved. 


, 


2.—TUMOUR or Farx QEREBRI INVOLVING Lerr FRONTAL Loss. 
(Dz. Barstows.) 


E. H., aged 63, admitted August 31, died December 16, 1891. 
Fifteen months before admission left breast removed.for carcinoma. 
Loss of memory for .words and loss of speech; mental failure ; 
loss of power of writing; weakness of right hand, then of right 

, foot, and mouth; rigidity of right leg; no optic neuritis (up to 
' October; no later mention of it). . 


Post-mortem. 

Tumour of size of tangerine orange sprang from left side of 
falx, where it was attached to crista galli. It had displaced 
and removed the whole of anterior part of frontal lobe. It shelled 
out easily. 


F 


3.—Tumouk or Lerr Frontar Lose. (Ds. ORD.) 


M. M., aged 46, admitted April 22, died June 9, 1895. Onset . 
six weeks before admission, with attack of vomiting and uncon- 
sciousness. Next fourteen days inability to speak or understand 
what was said; attacks of cramp and convulsive movements of 
right arm and leg; headache ; optic neuritis, mainly in left eye; 
paralysis of right side of face; weakness in right arm and leg; 
‘no alteration in sensation ; quiet and drowsy, and very dull 
DNUS ; saw and talked to imaginary persons. 


Post-mortem. 


"Tumour involving left lower frontal convolution and greater 
part of left frontal lobe (glioma). ; 
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4.Cyst or Rramv FaowrAL Lose. (Dm: PAYNE.) 


G. 5., aged 31, admitted October 1, died December 23, 1896. 
Fits, in which left arm and left side of mouth moved; headache ; 
vomiting ; optic neuritis; some drooping of left eyelid; diplopia ; 
slight loss of power down left side; drowsy and apathetic (after 
trephining). C 

i Post-mortem. 

Oyst of right frontal lobe, below level of corpus callosum ; dura 

mater adherent over it. 


5.—Tumour or Ricut Frontar REGION. (Da. ACLAND.) 


A. W., aged 22, admitted October 5, died November 1, 1894. 
Fits up to age 14. Eight days before admission a fit, since 
which she had scarcely spoken. Complete paralysis of right side— 

' arm, leg, and face; paralysis of external rectus on right; some 
impairment of sensation in right hand and arm; mentally very 
, dull; headache ; optic neuritis. 

Later. —Left external rectus affected ; coma. 


7 Post-mortem: 
' Large tumour in-right frontal region, occupying its whole 
extent. Left motor tract appeared quite healthy, as did pons, 
medulla, and cerebellum.’ Decussation of pyramids normal. 


6.—Tumovurs or Rint AND Lerr FRONTAL LOBES. 


M. D., aged 40, admitted May 23, died September 12, 1892. 
Five years before one fit. Headache one year before admission ; 
‘failure of sight. Hallucinations of sight followed by one fit six 
months before admission. 

After admission. —Frequeni fits and homen of right arm | 
and leg; stertorous breathing, with unconsciousness; some loss. 
of sensation in right conjunctiva and right side of faco ; double 
optie neuritis; no hemianopsia; delirious at times, with 
hallucinations. " 

` Later —Left arm and leg obviously weaker than right; definite 
anesthesia of left side of face; blind; right knee-jerk absent, left. 
. very feeble ; gradual coma. 


Post-mortem. 


In left hemisphere growth occupied upper, outer, anterior, and 
under aspects of frontal lobe, reaching nearly to anterior limit of 


ae 
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Sylvian fissure — 1} in: x 14 in. Brain’ SCbstance around much 
sotiened. 7 

-In right hemisphere similar tumour, là in. x 1$ in., occupying 
whita matter of frontal lobe, beginning 1 in. from tip and stopping 
posteriorly just short of caudate and lenticular nuclei. 


7.—Guioma or LEFT Mip-FnoNTAL RzGION. 


M. M., aged 26, admitted March 21, 1893, died May, 2, 1894. 
In October, 1886, in-patient, with fits, vomiting, optic neuritis. 


On admission in 1893.—Both arms weak, equally ; left leg ` 


weaker than right, and smaller; no anssthesia or hyperrsosthesia ; 


smell and, taste normal; knee-jerks increased ; double optic’ 


neuritis ; weakness of both external recti ; general tenderness over 
head and severe headache; speech slow and scanned; many fits, 


speech; and, this lasted for a short time after fit. In fits right 


arm and right side of mouth more frequently affected than left, and 


conjugate deviation of head and eyes as often to one side as the 
other. Became gradually more drowsy, and died suddenly. 


Post-mortem. 


Tumour. of mid-frontal region on left, causing bulging on 
internal aspect of hemisphere. Another small tumour at 


posterior part of convolution of corpus callosum on left. 


8.—GrroMA oF LEFT FRONTAL Loss. 2 


L. A. R, aged 17, admitted July 27, died August 3, 1896. 
Quite well till day of admission, then found semi-conscious in her 
room. 

On admission.—Almost unconscious; arms and legs some- 
. what rigid ; slight optic neuritis; remained unconscious till 
death. 

yo us ` Post-mortem. 


Hemorrhage had occurred from tumour into whole left sub- 
dural space. 


'9.—TusBEROULAR Mass iN RramT TEMPORO-SPHENOIDAL Lobs. 


M. D., aged 38, admitted December 2, died December 5, 1890. 
Pain in head ; vomiting ; drowsy and wandering at times; irri- 
table temper; optic neuritis ; coma. 


E 


, which generally began with twitching of mouth, and in all she lost ` 
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D fol . c Post-mortem., 


Mass of size of walnut in outer and hinder pen of E 
temporo-sphenoidal lobe. 


M0. — TUMOUR os Lert TRMPORO- SPHENOIDAL Lonez. 
(DR. AOLAND.) 


M. C., aged 37, admitted November 6, died November 27, 
1895. Five years before first fit, many after that. For ten weeks 
before admission pain in head and limbs; occasional vomiting ; 
some loss of memory ; optic neuritis; no paralysis or ansesthesia ; 
right pupil rather larger than left; ayers duane d last few 
days. 

Post-mortem. 

Tumour in left temporo- -sphenoidal lobe, extending from before 

backwards nearly the whole length of the lobe. 


11.—Guiioma or Lerr OCCIPITAL LOBE. 


A. G. K., aged 18, admitted July 29, died August 2, 1897. 
Severe headache ; vomiting; pupils dilated; double optic neuritis ; 
grasp of right hand somewhat leas than left; sensation normal ; 
knee-jerks obtained with difficulty ; retraction of head; refusal 
of food. ] 

Post-mortem. 

Eneapsuled growth, 2 in. x lin., at tip of left ocoipital lobe 

above posterior cornu of lateral ventricle. i 


18.—TuxouR AT JUNOTION or LEFT TEMPORO-SPHENOIDAL AND 
Oocorrerran Lose.. (Dr. PAYNE.) - 


S. P., admitted December 18, 1889, died February 8, 1890. 

In February. — Three ‘{ fainting fits;" pain in head; Vomiting ; 
optic neuritis; wasting and wöakness of left arm, followed by 
: weakness of left leg, also paralysis of left side of face; no loss 
of ‘sensation ; no rigidity ; knee-jerks brisk, and ankle olonus ; 
` tremor, and some inco-ordination of right arm ; gradual coma. 


Post-mortem. - 


Recent basal meningitis. Tumour as large as a walnut ai. 
junction of 2nd and 3rd temporal convolutions with occipital lobe - 
(Superior temporal convolution. and angular gyrus nof involved). 
Tumour did not nearly reach internal capsule, but changes and 
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-yellow tinging were noticed in external capsule, posterior part of 
internal capsule, and part of optic thalamus.  . ~a 

No diseasé of right hemisphere, pons, medulla, crura cerebri, 
or cerebelluin. 


13. —ToMOUR OF a CALLOSUM. 


E. O., aged 46, admitted December 15, 1897, died April 25, 
1898. In 1898, cancer of breast; operated on. 

September, 1897.—Vomiting ; headache ; convulsions and un- 
consciousness ; got childish and comatose ; no sensory affection ; 
gradual paralysis and more or less rigidity of limbs ; five months 
comatose, like person in deep sleep ; no optic neuritis. 


Li 


Post-mortem. 


Tumour commencing at anterior extremity of' corpus eellosum 
and growing backwards above ventricles. ‘ 


\ 


14.—Gtioma or Riawt LaTEBAL VENTRICLE. 


F. W., aged 21, admitted August 16, 1895, died January 19, 
1896. Headache, chiefly frontal ; vomiting ; unconsciousness three 
days ; optic neuritis; giddiness; no paralysis, motor or-sensory ; 
drowsiness; wandering; pain in left ear; tenderness on percus- 
sion over lett mastoid and occipital region ; pain and stiffness in 
back of neck. 

: Tumour grew from anterior extremity of the right lateral 
ventricle, the latter being much distended with fluid. 


15.—Toumour or Rieut Orrico THALAMUR. 


F. M., aged 22, admitted January 25, died January 80, 1897. 
Headache ; ; Blokness; vomiting; pain and numbness on left side 
of body. 

On admission.—Unintelligent; right arm weaker than left; ` 
sensation normal; increased knee-jerks and tendency to clonus ; 
fits, generalised or localised; optic neuritis; coma deepening ; 
‘left external strabismus; Cheyne-Stokes respiration. 

' Post-mortem. 


ition occupying outer two-thirds right optic PORUM also 
smaller tumour in fame position on left. 


LOCALISATION OF INTRA-CRANIAL TUMOURS 825 


16.—Tumour or Lepr Opmo Tuarnawus. (Dm. Bnisrowm.) 


.  H. J,, aged 18 months, admitted April 17, died June 29, 1890. 
Three months before admission head increasing in size; could 
then stand when holding chair, but gradually lost all power in 
legs; optic neuritis; weakness of external recti and increasing 
drowsiness ; rigidity of limbs ; finally retraction of head. 


Post-mortem. 

Ventricular distension great; no meningitis ; ; largo tumour 
involving posterior part of left optic thalamus and anterior corpora 
quadrigemina. It had the size and shape of two walnuts in 
contact. 


17.—Tomovr or Brant OPTIO THALAMUS AND CAUDATE NUOLEUB. 
(Da. Pana.) 


7. W.,aged 24, admitted August 29, 1892, died January 18, 
1893. Tiness began two months -before admission. Weakness 
and pain in left leg; weakness of left arm ; no angsthesia ; pain 
in right side of forehead and neck ; optic. neuritis ; vomiting ; 
coma. 
Post-mortem. 

Into right lateral ventricle projected: a large, yellowish inass, 
which arose from and concealed the entire right optic thalamus 
and the posterior quarter of the caudate nucleus. The mass was 
as large as a tangerine orange. Right crus cerebri was markedly 
flattened, and the greater part of the lenticulo-optic part of 
internal capsule was involved. 


18.—TUBEROULAR Mass IN CEREBELLUM. 


A. W., aged 7, admitted February, died July, 1897. pam 
three- and-a-half years ago. Fits; no headache; vomiting. 

On admission.—Great unsteadiness of gast; no loss of mus- 
cular power ; (?)right arm more awkward than left; slight lateral 
nystagmus; double optio neuritis; three fits, with rigidity of 
right arm in one, of lega in others ; inco-ordination more marked— 

required to be led; drowsy; weakness of conjugate deviation of 
eyes to nee uObeyne:Orokee respiration. 


T : Post-mortem.. i ; 

Great distension of ventricle; right lobe of cerebellum con- 
verted into a firm caseous mass; middle lobe thinned and torn 
by. ventricular distension and partly uode involved in the 
mass. 
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19.—CxnEBELLAE Tumour. 


|. W. B., aged 28, admitted September 8, died September 7, 
1890. Headache; giddiness; vomiting; delusions; irritable ; 
violent; optic neuritis; speech slow and mumbling; tongue pro- 
truded to right; writing shaky. 

On day of death.—Retraction of neck. 


Post-mortem, ; 
In vermiform process, and extending into each lateral lobe,’ 


was a cavity of the size of a walnut, containing fluid and soft . 
substance. i 


20.—GLIOMA OF CEREBELLUM. 


W. H., aged 9, duration two years. Vomiting ; giddiness ; ; 

- ‘staggering (tendency to. left); headache (occipital); lateral 

nystagmus ; (late) optic neuritis; weakness of external recti. 
Towards end.—Left hemiplegic weakness ; drowsiness. 


Post-mortem. 


-` Ventricles much dilated. Infilirating tumour and hzmorrhage 
involving middle and both lateral lobes of cerebellum. 


21.—Cystio Tumour m CEREBELLUM. (Dr. AOLAND.) 


M. J. B., aged 38, admitted November 12, died December 3, 
1896. Six weeks before admission illness began. Pain in back of 
head ; double optic neuritis ; giddiness ; vomiting; drooping of left 
upper eyelid ; apathetic ; left eye moved with difficulty into outer 
canthus ; no answsthesia ; drowsy. 


Post-mortem. 
In T half of right hemisphere of cerebellum was cyst, 
, With yellowish, mucoid contents ; dentate nucleus had disappeared ; 
into cyst at one spot projected a reddish, vascular growth ; 
moderate dilatation of ventricles. ' ' 


GENERAL Symproms OF InTRA-CRANIAL TUMOURS. 


The usual symptoms -which indicate, the presence of 
intra-cranial tumours are one or more of the following :— 
Pain in the head; vomiting; giddiness; optic neuritis; 
convulkions ; parflysis—motor or sensory—of cerebral. “type, 
or of cranial nerves. 
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On these we rely for our diagnosis that a tumour exists. 
Can we go further and say that it is in one or other of the 
regions suggested by Dr. Beevor? Before looking more 
' critically at the symptoms which were present in the cases 
I have analysed, one ought to answer the question whether 
one can with certainty diagnose the hemisphere in which 
the tumour is. The position of pain is unreliable as a guide 
to the position of the tumour, so much so that one of the 
cases of frontal lobe famous was trephined.on the wrong 
side. 

Unilateral optic neuritis is rare, but when it occurs, it is 
‘generally on the diseased side. 

"We might at any rate expect: that if hemiplegia was 
present, we could hardly go wrong. But cases 5 and 12 
show that not even this is a certain guide, for the hemi- 
plegia which occurred in them was on the same side as the. 
disease. 

As regards paralysis of cranial nerves, only the olfactory 
and 7th and 8th are of much value, paralysis of the former 
pointing to disease in the frontal lobe or tip of the temporo- 
sphenoidal, paralysis of the two latter usually pointing to 
tumour in the corresponding half of the cerebellum or its ` 
neighbourhood. 

Tumours of the frontal lobe may exist, even when very: 
large,. without producing any'serious symptoms for a long 
time. The most usual symptoms in my cases were 

(1) Convulsions or paralysis of hemiplegic type, with or 
without some loss of sensation. 

(2) Aphasia, if left side was the seat of disease. 

(3) Mental symptoms, especially lethargy, mental dul- 
. ness, hallucinations, perhaps most frequently of sight. 

(4) Various affections of the movements of the eyes. 

(5) Anosmia. ] 

Temporo-sphenoidal lobe. — The cases show that a tumour 
in this lobe, even when large, may have no localising symp-, 
toms. 

Tumours of “occipital lobe. may, have no jocis 
gymptoms. : . 
`. Hemianopsis, if present. is an important sypmtom, 
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although it would not prove that the-tumour was in the ~ 
- occipital lobe. ' 
T It is a question whether anorexia and refusal of food are 
not suggestive of disease.of this lobe. f 
|. Tumours of ‘the corpus callosum.—The late Dr. Bristowe 
pointed out in an article in BRAIN, vol. vii., that the symp- . 
toms characteristic of tumour of the corpus callosum are 
gradual ‘onset of hemiplegia, often: bilateral, stupidity, 
drowsiness, cessation of speech, difficulty of getting food 
‘down the throat, absence of implication of the oculo- 
motor or other cerebral nerves. 

Coma.—1ln the case I have just brought to your notice, 
the patient remained comatose for five months, the coma 
‘suppressing the symptoms of paralysis which had developed, 
except the rigidity of limbs. .The picture of ‘placid coma 
which she presented, extending over months, was such as 
I have never seen, except in tumours of the corpus callosum. 

Lateral ventricle.—The case recorded presented no local- 
ising symptoms. 

Tumours of the optic thalamus.—The strabismus which 
may occur ig probably due to pressure of the tumour on the 
, nerves at the'base of the brain, and the paralysis of limbs to 
the involvement of the internal capsule. Apparently, tumours 
in the optic thalamus present no symptoms which guide us 
surely to their position, but if ‘the tumour is a slowly grow- 
ing, infiltrating mass, there may be phenomena which 
strongly suggest the locality of the disease, viz., the gradual 
supervention of tremors, paralysis, and „finally rigidity of 
_ limbs, first on one side, then on the other, due to a gradual 
‘invasion of the internal capsules (v. Gulstonian Lectures, 
1886). ' 

Cerebellum.—Tumours may exist in the ain 
especially in the lateral lobes, without giving any evidence 
of their presence. But the phenomena which come most 
prominently forward in my cases are unsteadiness of gait, 
without loss of muscular power; some affection of the 
movements of the eyes—nystagmus—weakness of conjugate 
movements—-weaknéss, of individual muscles; attacks of 
rigidity of limbs. i ' ^ 


iN 
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IV.—G. Nzwrox Pirr, M.D., F.R.C.P. 


THE reports of fifty-eight cases of cerebral tumours 
which have been examined in the post-mortem room at 
Guy’s Hospital during the past fourteen years have been 
consulted, and I have to thank my colleagues for their kind 
permission to make use of their cases. In many instances 
the extent of the growth was so extensive and its limits so 
ill-defined that no usefal deductions could be drawn from 
the symptoms which had been noted. 


CEREBELLAR TUMOURS. 


Out of fourteen cases of cerebellar tumours three were 
multiple, and one involved the middle lobe projecting into 
the iter. With tumours involving the lateral lobes vomiting 
was & more or less marked symptom in all, ` 

Giddiness occurred in six, and in six also the gait was 
staggering ; in four the stupor was extreme. Once there 
was marked weakness in the muscles of the back, but this 
probably was also present in some of the other cases where 
the patient could hardly stand. Once, there was marked 
general loss of power, and once, the limbs on the same 
side of the tumour were very feeble. In this case, the 
corresponding knee-jerk was absent. In four cases, the 
knee-jerks were noted to be absent; and in four, exaggerated. 
Optic neuritis was only absent in two cases, and in one of 
these it commenced to develop just before death. The 
position of the headache varied, being usually either occipital 
or frontal, but in one case it was also temporal, and in 
another it extended down theneck. The pain in the occiput 
was chiefly on the same side as the tumour, while when the 
pain was in the frontal region, to which it was twice limited, 
it was on the opposite side. The explanation which is 
offered being that the fibres from the frontal region to the 
corpus dentatum of the cerebellum of the opposite side, 
form the path of communication. 

There is still uncertainty as to which side the patient 
generally falls; in three the patient fell to the same side as 
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the tumour, in one he tended to fall to the same side and: 
backwards; whilé once the patient tended constantly to turn 
round .to the same side as the tumour. In none was the 
movement to the.opposite side. l 
When there was pressure on the iter, stupor developed, 
the speech and actions were very sluggish, one patient 
yawned frequently. ‘The remarkable way in which some 
of-the, patients put on fat was very striking. The optic ` 
neuritis and; the headache appear to be more intense and to 
develop earlier than is the case with tumours situated else- 
where. Nystagmus wag not infrequent and diplopia was 
noted twice; once the fifth and once the seventh nerves 
' were affected. 


qu FRONTAL. 


Ten, tumours volved the frontal region, the greater gu 
of the growth being in most of them, intra-medullary. "The 
features Of special note were in four cases, the marked 
mental torpor ; in one case, this lasted for six months, the 
patieht's condition being one of absolute mental apathy, 
and in some.cases this passed on to.coma. Incontinence of 
i ufine also occurred in four cases, and was probably due'to 
the: meéntdl condition. The headache in one case was octi- 
pital, ‘and‘in most was -not limited to the frontal regioni. 
The vomiting was neither so constant nor so frequent as, 
occurs with tumours elsewhere, for example in the cere- 
bellum, nor was the headache so severe. 

.The optic neuritis tended to involve the affected side 
. more than the opposite. In two cases there was rigidity, 
and in one cage stiffness of the neck. 

In one patient the head tended to turn to lits side of the 
lesion, and‘in another at one period of the illness there was 
conjugate deviation of the eyes to the affected side. 

The ‘knée-jerks were exaggerated in some cases and absent’ 
. in others.“ ' 

Two:patients had fits, but in more than one case there ' 
were no localising symptoms. i 

: "Of the Idcal paralyses there was-in one, ptosis of the eye- 
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‘lid on: the same side'and in another there was weakness of 
the opposite side of the face. ` 
None of the tumours were limited to the frontal cortex. 


CORPUS CALLOSUM. 


In two cases the corpus callosum was involved; in one' 
the anterior third was affected, but the symptoms were not 
characteristic, the patient lying in a state of stupor with 
rigidity for months. 

In the other case the patient was in & state of stupor, 
and had a fit, commencing in one hand. There was frontal 
headache, vomiting, double optic neuritis, with increasing 
coma. The illness was of short duration, and there was not 
sufficient evidence to enable the diagnosis as to its site to be 
made. The tumour was a large one, involving the corpus 
callosum, and extending into both hemispheres. 


UNOINATE. 


Two tumours which involved the wncinate gyrus, gave 
rise to hallucinations of smell of a most marked character. 
In one case, in which there was also optic neuritis, headache, 
vomiting, and epileptiform convulsions, an accurate diag- 
nosis of the locality of the tumour was made. during life. 
' In the other case the growth was of an extensive character, 
and gave rise also to hemiplegia, &c. 


ANGULAR AND SUPRA-MARGINAL. 


Of four cases, involving the angular and supra-marginal 
regions; in one case the hemiopia and optic atrophy enabled 
a correct diagnosis to be made; while in the others the 
mental condition of the patient interfered with- any obser- 
vation as to the field of vision being made. 


OCCIPITAL. 


Two tumours were limited to the occipital region 
invading the cortex, but no symptoms enabling the mischief 
. to be localised: were noted, nor were the fields of vision’ 

‘mapped out, owing to the fact’ that in one case the patient 
' 1 
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was admitted for a carcinoma of the breast, which was . 
removed, and the tumour was not suspected. In ihe second, 
the patient was admitted in a state of stupor, so that she . 
was incapable of answering satisfactorily. Four other large 
tumours involving the centrum ovale, extended into the 
occipital region. 


In three cases the tumours were not diagnosed, one 
being & case of cancer of the breast, the first symptom being 
a fit which proved fatal, the second being a case of un-’ 
controllable vomiting, and the third of meningitis. 

In one or more, the evidence pointed to a tumour on the . 
opposite side to that on which it was found. 

Optie neuritis develops most rapidly with cerebellar 
tumours, and more slowly ‘whee the tumour is in the cen- 
trum ovale. . 

The rapidity with which a growth develops largely 
influences the symptoms, and determines the severity of the 
optic ‘neuritis and of the headache, and also the frequency, 
with whick symptoms due to pressure on distant me 
develop. 


V.—Manots Gunn, M.B., F.R.C.8. 


WnzN invited to take part in this discussion, I was told 
that I should be expected to pay attention to the localising 
value of optic neuritis in cases of intra-cranial tumour, 
and to the question of the side on which the neuritis first 
occurs, or is most marked, relative to the position of the 
tumour. I shall accordingly confine my remarks to these 
parts of the enquiry. i 

Ido not: propose giving fresh statistics as to the frequency 
of optic neuritis in the case, of intra-cranial tumours in 
different positions, but I have examined several of the most 
important statistical tables that have been published bearing 
on the subject, and have analysed them with due reference 
to the present discussion. My thanks are due to Dr. James 
Taylor for furnishihg me with important observations on a 
series of fifty-eight cases, which he had analysed as to the 
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presence or absence of optic neuritis, and as to the degree of 
neuritis in each optic nerve in reference to the side of the 
brain on which the tumour was supposed or proved to be. 
I have also to thank Dr. Beevor for kindly giving me refer- 
ences to any points likely to prove useful to me in the cases 
~ that he has brought forward to-night. 

The outstanding facts of these investigations, and of all 
clinical experience are, first, the great frequency of optic 
neuritis as a symptom in connection with tumour in any of 
the positions mentioned by Dr. Beevor; secondly, the par- 
ticular proneness of the optic nerve to be affected in tumour 
of the cerebellum, and, after it, in tumour of the basal 
ganglia, and of the occipital, frontal, and temporo-sphenoidal 
lobes of the cerebrum—these being mentioned here in the 
order of greater frequency. 

Such facts are, however, evidently of practically no 
localising importance in any particular case. Indeed, com- 
mon as optic neuritis is in intra-cranial tumour, we know 
that a large new growth may exist, and be found after death, 
without any optic neuritis having been present; while, on 
the other hand, optic neuritis has been diagnosed during 
life, without any cause for its occurrence being recognised by 
highly competent observers at the autopsy. 

It is not so much the locality of an intra-cranial tumour, 
as its behaviour, that influences such symptoms as headache 
and optic neuritis. Rapid growth or liability to sudden con- 
gestion ; association with an increase of cerebro-spinal fluid ; 
or a complication with basal meningitis, are the facts that 
seem to particularly predispose to the occurrence, and after- 
wards to the severity, of inflammation of the optic nerve. 
It is doubtless in consequence of this relation between 
behaviour and intensity, and not from anything particular 
in the mere position of the new growth, that tumours affect- 
ing the cerebellum peculiarly predispose to involve the optic 
nerve. : 

Such being the case, is there anything in the character 
and behaviour of the optic neuritis itself—apart from its 
mere occurrence—that is of any localisihg value? I know 
that I have the support of some of my medical colleagues 
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at Queen Square in believing that cerebellar tumour very 
often: excites a peculiarly intense optic neuritis, with great 
engorgement of the papillm, and marked. cdema of the 
surrounding retina, with, not uncommonly, a macular, 
. stellate figuré similar to what we get in so-called albumin- 
uric retinitis. This latter observation has, I know, been . 
made independently by Dr. Jas. Taylor. I have elsewhere: 
offered an explanation of this retinal condition, reconciling 
the liability to its occurrence from very different causes, and. 
all I need say here is that, as regards all forms of intra- 
cranial disorder, this retinal appearance with intense papil- 
litis is in my experience most apt to occur in cerebellar. 
tumour and in basal meningitis—perhaps in cerebellar 
tumour because it may so readily cause a basal meningitis. 
I have met with this form, however, in at least two cases of 
frontal tumour, in neither of which, I believe, was there any- 
evidence of the basal meninges being involyed. | 
. We know that, in some cases of optic neuritis, there is a 
markedly rapid increase in the amount of swelling of the 
papille, presumably due to a concurrent increase of intra- 
cranial pressure—for the converse at least is true, that a 
surgical relief of intra-cranial pressure is followed by, and 
doubtless causes, a similarly rapid diminution of disc-promi-- 
nence. If it can be shown that tumours in certain localities. 
are particularly liable to raise intra-cranial tension, then this 
ophthalmoscopic sign would have some localising value, but 
not otherwise. "S 
And now a few words as to a possible relationship 
* between .uniocular optic neuritis and one-sided brain 
tumour. The explanation of optic neuritis accompanying 
intra-cranial tumour is confessedly still obscure, and it is 
difficult to realise why, on any: of the theories advanced, ` 
one optic nerve should be attacked and the other long 
remain normal. But unilateral excess of neuritis may 
admit of explanation. 

First.—If optic neuritis be of the nature of a gradually 
extending inflammation, communicated along the,pial sheath 
of the nerve from the basal meninges, a greater proximity, 
of the exciting tumour to.one optic foramen would cause, 
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the optic nerve passing through it to be first involved. -If 
this reasoning be correct, in the case of a one-sided growth 
affecting ‘the ‘base far forwards in the frontal and anterior 
‘part of the temporo-sphenoidal, lobes, the: optic neuritis 
would. be first recognised, and would for some time be in 
excess, on the same side as the tumour. In the case of a 
, tumour located further back, the affection of the pia mater 
would presumably extend forwards equally along both 
nerves after it had reached the chiasma; and in such a case, 
accordingly, the optic neuritis might be expected to appear 
practically simultaneously, and be equal in intensity, on the 
two sides, and that, in any case, it would have no lateral 
localising significance. -So much for theory. Statistics lend 
considerable support to this reasoning. Taking the im- 
portant analysis of 601 cases of tumour, made by Dr. J. 
M. Martin last year, and paying attention to the relation 
‘between position, occurrence of optic neuritis, and differ- 
ence of neuritis on the two sides, I find that there was 
unilateral neuritis (or excess) in ten cases of frontal tumour, 
“and in eight of these it occurred on the same side as the 
tumour. In four cases of neuritis difference, in cases of 
temporo-sphenoidal growths, the one-sided excess was 
always on the same side. Putting these together, we have 
‘the unilateral excess of neuritis on the same side as the 
tumour in twelve cases out of fourteen. 
How now as to the cases of tumour in the Datos 
“occipital lobes and in the cerebellum? ‘The -unilateral 
character of the neuritis was noted in ten such cases alto- 
gether; in five of these it was on the same side as the" 
tumour, and in five on the opposite side. Statistics are 
‘dangerous, I know, but these facts are certainly striking. 
(It will be found that these are not quite the conclusions 
drawn by the author quoted, as he considers all the cases. of 
tumour together in reference to this question of side.) 
Another interesting statistical. result bearing ‘upon. this 

argument is, that a one-sided difference of neuritis proves 
- to be much more common-in tumours of the cerebral lobes 


1 The Lancet, July 10, 1897; 
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than in tumours of the cerebellum; it occurred in 20 per 
cent. of all the instances of neuritis with tumour of cerebrum ; 
in only about 3 per cent. of those associated with tumour ' 
of cerebellum. This is, of course, in favour of its being 
communicated by contiguity. Q0! 
Second.—On the theory of a descending cerebritis, ib ‘is | 
impossible to understand how the inflammation can fail to 
bé transmitted along both optic nerves on passing the 
chiasma, even though it had previously been confined to 
one optic tract. The same remark applies to the supposed 
influence of the external geniculate body. j 
Third.—If increased intra-cranial pressure be taken ‘as | 


the determining cause, it is manifest that the actual tension _ 


must be the same in all parts of the cranial cavity, and that 
if the two optic nerves are symmetrically situated they must 
be equally exposed to the effects of the pressure. But it is 
possible that anatomical differences, developmental or patho- 
logical, may be responsible under pressure-causation for 
some of the very rare cases where one optic nerve only is 
inflamed, and of the much more common instances of one 
nerve being involved in advance or in excess of the other. 
Minor degrees of want of symmetry of the cranial bones on 
the two sides are not uncommon. And should the dis- 
position and size of the optic canals be in this way different, 
it is conceivable that this may determine the escape of one 
nerve, or & modification of its proclivity to the effects of | 
pressure. But of this form of asymmetry we know nothing 
exact. In an autopsy on a case of one-eyed neuritis in , 
intra-cranial tumour, it would be well to investigate the 
possibility of some such anatomical explanation. 

Of want of symmetry further forwards, however, we 
know much more. Tt is, I think, a fairly general belief, as 
was pointed out by Gowers, that optic neuritis, is, on the 
whole, more common in hypermetropic eyes. If, with due 
regard to the frequency of hypérmetropia, this 18 really true, 
as it seems to be, then it would 'be interesting to find how 
far this may be responsible for unequal optic neuritis. In 
measuring the swelling of the papilla we always require to 
estimate the refraction of the eye away from the optic disc, 
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at or near the macula by preference, and it is customary 
from these data to compare the height of the disc above the 
general fundus-level in the two eyes. But it would be 
important also always to compare the refraction of the two 
eyes. How far such a factor is influential, I am not able at 
present to say; it is unlikely that it should be important 
except where the difference in refraction is very decided. 
Of course its influence, if actual, would minimise the local- 
ising value of ' unsymmetrical optic neuritis, restricting its 
applicability to cases where the refraction of the two eyes is 
the same or nearly so. 

On the whole, then, while we all fully isase the value 
of the ophthalmoscope in’ the diagnosis of intra-cranial 
tumour, it is necessary to be on our guard not to expect too 
much. from such information, either as to the size of the 
‘tumour or its localisation, or disappointment will be the 
result. Carefully recorded observations, however, may yet 
teach us much that we wish to know., At present I do not 
think that we are justified, in respect of this method of 
localising intra-cranial growths, of saying more than 

(1) That intense double optic neuritis, with much swell- 
ing and surrounding retinal change, coming on quickly, 
suggest the cerebellum ; 

(2) That one-sided optic Denis: or marked difference, 
suggests the cerebrum, and is, on the whole, in favour of 
the tumour being on the same side as the excess of neuritis, 
where there are other reasons for eons one in the mone 
of the cerebrum. 


Jede w Morr, M.D., F.R.C.P. 


Dr. F. W. Morr referred to three cases of tumour of the 
' 8rd ventricle, which started probably from the pituitary body, 
and which during life presented very similar symptoms, viz., 
recurrent attacks of coma, accompanied sometimes by general 
or local epileptiform convulsions, a condition of drowsiness 
so marked that these patients would falb asleep while eating 
their meals, and in two of the cases this phenomenon was 
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-so marked a feature as to be the most prominent and early ^ 
objective symptom. In one case under his own observation 
optic neuritis was observed, in another case it is stated dis- 
tinctly in the notes that the discs were normal, and in the 
‘third, where tumour was unsuspected during life, no state- 
‘ment of the condition of the fundus was recorded. All the 
patients suffered with headache, but not of a very severe 
character ; the pain was dull and frontal in situation in two 
cases. There was general paresis of the limbs, but no 
paralysis, With the exception of slight ptosis of the left eye 
in one case. The pupils reacted sluggishly to light. The 
‘expression was dull, and indicated the mental condition, ' 
which was that of progressive dementia. In the case under 
his own care he noted that, although the speech was slow and 
deliberate, there was no syllabic elision or tremor, nor did the 
patient show by his writing the characteristic phenomena’ 
of general paralysis. This patient, moreover, had an 
oscillating gait like a drunken man. The two cases which 
occurred in the asylum were looked upon as general paraly-* 
tics, and the case which was under his care when seni 
into Charing Cross Hospital was considered by the house- 
‘physician to be incipient general paralysis, for he found this 
written on the head-card. It was pointed out to him that the 
resemblance was superficial, that the condition of the fundus 
and the absence of certain characteristic phenomena of 
.general paralysis entirely negatived his diagnosis, and that 
the case was undoubtedly one.of tumour, possibly syphilitic, 
situated somewhere about the base. 

Dr. Mott thought, if a patient should come again under 
his care with such symptoms, he would be inclined after ex- 
cluding syphilis to diagnose tumour of the 3rd ventricle and 
intracranial pressure from distension of the lateral ventricles, 
the condition which was found in these cases. These 
tumours were non-malignant, and produced symptoms by 

: pressure upon the choroidal veins and the vein of the basal 
ganglia opening into the veins of Galen. Exudation into the 
lateral ventricles ensued, and drowsiness, deep sleep, and 

‘coma, with and without convulsions, the result of circu- 
latory disturbànóés induced by the'internal hydrocephalus. 
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As soon as the fluid drained off the circulatory disturbance 
passed off, and the patient was for a time partially restored. 
Such a syndroma as had been related in these cases appeared 
to him to indicate drainage of the lateral ventricles, and he’ 
would recommend the method of Watson Cheyne. 

The full ‘account of the cases and their pathological 
points of interest would be published shortly in the 
“ Archives of the Pathological Laporatory of the London 
» County eae < E 


VIL—Douanas STANLEY, M.D.Epm. 


Tun following are the notes of a case of thalamic tumour 
under the author's care at the Queen's Hospital, Birmingham. 
The patient was & clerk, aged 34, who had been addicted 
to alcohol, but without syphilitic history. For six weeks 
previous to admission he had been in low spirits from 
having lost his situation, and had in consequence been 
drinking freely. He woke one morning with a feeling of 
nausea, and vomited two or three times. During the after- 
noon he became drowsy and stupid, and the vomiting 
was repeated. He was admitted on the third day.‘ from 
the commencement of his symptoms. He was dull and 
stupid and could not answer questions readily, but he was 
able to. indicate that he suffered from severe headache 
both “ back-and front.” He answered questions in a slow 
hesitating manner. Physical examination did not reveal 
any sensory alteration. There was some slight paresis in 
the right arm and leg (dynamometer, left 60, right 35). 
There was marked difficulty in controlling volitional move- 
ments of both arm and leg on the right side. When asked 
to touch the tip of his nose with his eyes shut, he made 
several attempts before finally succeeding. He was barely 
able to feed himself, chiefly on account of .& coarse, irregular 
tremor of the right arm. His gait was unsteady and he 
could barely walk without support, and there was reeling to 
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the right. side (screwing in). On attempting to stand:with: 
. his feet together, he tended to fall to the right side. The. 
‘organic reflexes seemed unaffected. The plantar reflexes’ 
were increased, and the cremasteric, epigastric and abdom- 
inal were present. The knee-jerk was absent on each side. 
There was well marked double optic neuritis. 

After admission, the patient improved, somewhat as. 
regards his mental condition and the vomiting, but after 
a short time these symptoms returned, and the right- 
sided paresis ‘increased. Occasionally convergent strabismus 
appeared on the right side, but the diplopia was unascertain- 
able. There was also slight paresis of the right side of the 
face, especially of the muscles about the angle of the mouth, 
but there was no difficulty in closing the eyes. Incontinence 
of urine appeared later on, and it was found that he called 
objects by wrong names. It was also noticed that he had 
an occasional internal squint with the left eye which 
varied in degree, so that there was alternating converging 
strabismus, and it was often difficult to say which external 
rectus was most affected. . The right angle of the mouth 
remained blurred. About fourteen days after admission, 
there was protrusion of the tongue to the left side and 
considerable increase of paresis of the right arm and leg 
amounting finally to almost complete paralysis. About a 
month: after admission, the temperature rose suddenly ‘to ` 
104-6", breathing became stertorous, pulse 116, the patient 
, becats cyanosed and died. On post-mortem examination, a 
large tumour was found occupying ihe whole of the left 
„optic thalamus, causing compression of the internal capsule 
and displacement outwards of the lenticular nucleus, with ` 
projection into the lateral ventricle so as to cause some: 


slight pressure on the opposite thalamus. The tumour was `, 


of different consistence, being much firmer posteriorly than 
anteriorly. In its substance was a considerable degree of 
hemorrhage. Its nature was a glio-sarcoma. 
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VIIL--W. A. Turner, M.D., FRCP. | 


DR. ALDREN TURNER proposed to confine his remarks to, 
a few cases of tumour occupying the posterior cranial fossa. 

Corpora quadrigemina.—In the first place, there were’ 
two cases of tumour involving this region, one of which’ 
had been already recorded by Dr. Guthrie and himself in 
the Lancet, 1895, p. 278. 

In both cases the onset of the disease was characterised’ 
by headache, . which varied in position; while later on a’ 
staggering gait combined with’ dipiopia were the chief 
symptoms, both coming on about the same time. In one 
case the inclination was invariably backwards, so that the’ 
patient was unable to stand or even sit up in bed without 
support from behind. 

The ocular troubles consisted in paresis of the third and’ 
sixth nerves in one case, and defect in the upward and 
downward movements of the globes in the other. In both 
there was double optic neuritis ; but no hemiopia or visual 
. impairment, other than could be explained by the state ‘of 
the fundus oculi. In one the knee-jerks were lost, in ‘the 
other they were less active than natural. 

_ Both these cases confirm the generally accepted symp- 

tomatology of quadrigeminal tumours, viz.: the association’ 
of ataxy-of a cerebellar character with impairment in the’ 
movements of the eyeglobes, and without visual defect other 
than may ‘be caused by the optic neuritis, which usually 
co-exists. 

In' some cases of tumour in this locality tremors of an 

intentional character have been observed; these are probably’ 
due to extension of the growth forwards into the tegmentum 
craris so as to involve the superior cerebellar peduncle. 
^. Cerebellum.—There were two cases of tumour occupying: 
the posterior cranial "fossa, both of which pressed upon the 
left middle cerebellar peduncle, and sprang apparently from 
the neighbourhood of’ the internal auditory meatus and 
‘posterior surface of the petrous temporal bone. 

In both deafness of the left ear was an early and pro- 
gressive symptom, and arose from pressure upon and eventual 
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destruction of the eighth nerve upon the side of the lesion. 
In both the knee-jerks were retained, but that on the side 
' of the lesion was more readily obtained and more active 
than that on the opposite side. In one the headache was 
mainly occipital, and in the other there was a tendency to 
fall to the side away from the tumour. 

These cases do not add to our knowledge of the gymp- 
-tomatology of cerebellar tumour except in so far as unilateral 
deafness of nervous nature and one-sided exaggeration of 
the knee-jerk point to the side on which the tumour lies. 

Vermis Cerebelli—There was one case of tuberculous 
tumour involving the medulla of the superior vermiform pro- 
cess, more especially its anterior part. In this the headache 
was throughout frontal in situation; the knee-jerks were 
equal and active, and the patient was quite unable to stand 
or walk owing to the retraction of the head and marked 
inclination backwards of the body. The legs also were 
maintained in a state of rigid extension which was some- 
times more marked in the right, at other times in the left 
leg. 

Though in many respects ike symptoms of tumour of 
the anterior vermiform process resemble those of tumour 
of the quadrigeminal region, the absence of defective ocular 
movements, or of ocular palsies, in the former is usually 
a reliable means of distinguishing them. 

From these cases it is also apparent that the state of the 
knee-jerks in tumour of the posterior cranial fossa is an 
uncertain quantity. In some there is no jerk, in others the 
jerks are exaggerated, while in others one jerk is natural 
and the other is increased in force. An explanation of this 
variation may be found in the many altered physiological 
conditions which a tumour in this region is capable of 
producing; but more especialy through the influence 
which a new growth has upon the general intra-cranial 
pressure by interference with the circulation in the veins 
of Galen, and with the flow of cerebro-spinal fluid through 
the aqueductus Sylvi. 


z A REMARKABLE CASE OF, APHASIA. 


ACUTE AND COMPLETE DESTRUCTION BY EMBOLIO SORTRN- 
ING OF THE Lerr Motor-VooaL SPREOH CENTRE 
(Brooa’s CONVOLUTION), IN A RIGHT-HANDED MAN: 
TRANSIENT MOTOR APHASIA, MARKED INABILITY TO 

- NAME OBJEOTS AND ESPECIALLY PERSONS, CONSIDER- 
ABLE AGRAPHIA AND SLIGHT WORD-BLINDNESS. 


BY BYROM BRAMWELL, M.D., F.B.C.P.EDIN.; F.R.8.EDIN. 


Physinan to the Royal Infirmary, Edinburgh; Lecturer on the Principles 
and Practices of Medicine and on Clinical Medicine tn the School of 
Medicins of the Royal Colleges, Edintiirgh ; eic., eic. 


IT is, I think, no exaggeration to say that the case 
- which I am about to relate is one of the most remarkable 
cases of aphasia which have ever been recorded, and that 
it is'of very great importance both from a physiological 
and a pathological point of view. The details are as 
follows :— 

A. B., aged 70, was seen with Dr. Menzies o on March 4, 1898, 
at 11 a.m. 

Previous History. 


/ The patient has been a strong robust man, in the habit of 
attending business with great regularity. Some years ago, he 
suffered from symptoms suggestive of angina ‘pectoris; at that 
time Dr. Menzies suspected the presence of fatty heart. After s 
few weeks, he completely recovered from this attack, and has 
been perfectly well ever since. .Of late years, he has had a good 
' deal of business worry. 


*, 
History OF THE PRESENT ILLNESS. 


. His wife gave me in writing the foHowing account of the 
commencement of the present attack :— 
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''On February 28, I left Mr. B. at his office at half-past four 
o'clock, in good health and Spirits. He came home by the train 
which arrives at ——- Station at a few minutes: after six o'clock. 
I understand that as he was coming up the steps leading from 
the station his umbrella dropped from his right hand, but he 
was able to pick it up and to gain the landing. He then entered 
an omnibus which was waiting and which passes our door. On 
, alighting from the omnibus, he opéned the door with his key and 
came into the dining room.: He then took off his boots and put on 
his slippers, but did not speak a word. I was surprised at this. 
I asked him what was the matter, but he only shook his head. 


I, at first, thought that he must have had some heavy business ` 


loss, but soon saw that he was ill I became much" alarmed 
and gave ‘him a little whisky-and-water; this seemed to give him 
some relief. We then had tea; he was not able to eat anything, 
but drank a little tea. He then left the room and went upstairs 
to the bath-rdom ; I followed shortly afterwards and found him 
smoking. I asked him if he felt any better, and he said, ‘Yes.’ I 
waited with him until he came down-stairs. After coming down 
to the dining room he took up the newspaper and tried to, read, 
but he soon tired of it. I then asked him to lie down on the sofa 
and rest, but he would not do so; he said he would take a game at 
bezique; we had a game, but he made mistakes of which I took 
no notice. I thought he had had a shock of some kind, but he 
rather resented the idea of being ill and would not allow me to 
get a doctor. During the evening he spoke very little, but 


‘he said some words—for example, he said that he ‘ would have a! 


game at bezique.' 
** Next morning (March 1), he would not be persuaded to lie in 


bed, but rose as usual at six o'clock. His speech was better than ` 


on the previous night. We had breakfast at seven, and I pre- 
pared myself without his knowledge to accompany him to town. 
He was not very well pleased when he saw me dressed, and asked 
me where I was going; I said I wished to go with him. I 
went to.the station, but he forbade me to come further, and I 
saw that if I persisted i$ would only make him-angry. I was, 
. therefore, forced very unwillingly to go home again. In the 
forenoon, I. went to his office and saw him; he looked very 
well and said he felt better. I, however, without his knowledge, 
went along and saw Dr. Menzies, who advised me to persuade 
Mr. B. to go home as soon as possible, and promised to come 
out and see him.’ I éxpected to have some difficulty in getting 
him to go home with me, but he went quite willingly." 
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Dr. Menzies, who saw the patient on the afternoon of 
March 1 (the day after the onset), gave me the following 
‘account of his condition :— 

“Mr. B. was in the erence When I went into the 
room he rose up and shook hands with me, and said, ‘How do 
you do? How do you do?’ He then spoke about the weather. 
At first, while he was speaking about ordinary things, I noticed 
nothing wrong; there was no hesitation and no thickness of 
speech. After some conversation I asked him, ‘Do you know 
me?’ and he said, ‘ Yes, yes, perfectly, of course.’ I then 
said, ‘Well, what is my name?’ but he could not tell me: 
He understood everything that was said to him, and correctly 
answered the questions which I put to him. He seemed at a 
loss for some words, but the chief defect in speech, which I was 
able to make out, was that he could not name persons and 
objects. I noticed no paralysis of the face, but I thought he 
dragged the right toe slightly in walking. The pulse was slow 
—650 per minute. I then tested his writing and found that he 
could write very little. I advised that he should keep indoors 
and not go to business the next day. He did not, however, 
accept this advice.” 

Lhe next day (March 2), he insisted upon going to business. 
While at business he was unable to write; he spoiled three 
cheques in trying to sign them. 

On Thursday, Maroh 8, he kept his bed. He had been 
annoyed about the mistakes he made 1n drawing the cheques the 
previous day, and realised that he was ill and unable to do his 
usual work. The temperature was 100°. He was speaking 
better than the day before, saying more words. I tested his 
power of writing and found he was able to sign his name fairly 
well. ` 


Present Conpition (Fxipay, Maron 4, 1898). 


When I saw him at 11 a.m. he was in bed (he had been kept 
in bed for the purpose of my examination). He was a fresh, 
robust-looking man, and looked younger than his age. 

'* Y entered into conversation with him; he seemed to under- 
stand everything that was said to him, spoke quite rationally 
and properly, and did not seem to be at & loss for words. I 
could detect no defect in speech until I came to ask him to 
name persons and objects. Dr. Menzies had previously told 
me that-he was unable to name personseor objects. When I 
asked him what his own name was he could not say it; 
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he could no& name Dr. Menzies’ | or his. own wife. Wlién i 
asked him, “ What is your wife's name?" he said, t Bugar 
and spice". four times over. (His wife was: not in’ the, 


room when the examination was made.) I then showed ' him : 


various objects—a knife, a button-hook, a tuning-fork, a paper- 


knife—but he was unable to name any of them. A key he said . 


was “fa lock" (paraphasia); this was the only attempt which 


‘he made to name any object shown to him.. He was able. to 


repeat his own name and the names of opoo which hè was 
unable to name spontaneously. 
There appeared to be a slight degree of d blindness. 


He could read aloud fairly well. He was asked to read’ aloud - 


the following heading to a prospectus which was lying on the 


-table :—-The Edison-Bell Consolidated Phonographic Company, 


Limited. He read it correctly except the word Phonographic, 


which he read as “ Photographic.” He was then asked to read ` 


the following sentence :—Lnst of some of ihe Users of the Com- 
mercial Phonograph—Contsnued. The word Users he read as 


“ Liners,” the word Commercial as '" Farewell" and the word - 


Phonograph as ' Photograph.” He read the word Dog, whioh I . 


had written down, correctly. 


His writing was then tested. He was first asked to sign his - 


name, and did so correctly, the signature. being not at all bad. 
He was then asked to write his wife's name; he again wrote his 
own name. He was next asked to write Dr: Menzies’ name; he 
again wrote his own name. Asked to write the letter o; wroté 
o followed by two words which looked like of zinc. The numbers 
20 and 100 were written in the same way—20 correctly, but it 
was followed by of zine or of June. He was able to read his 
own name, which I had written. He was then asked to write 
his wife's name, and he wrote “ Dear Sir,” * Dear Surgises,” 
several times over—in fact, he wrote this or his own name for 
almost everything he was asked to write. When asked to write 
the words “one hundred," he did so correctly. Asked to write a 
thousand, wrote “ one forager.” He read several words which 
he could not write. Was again asked to write the number 20; 
wrote.'' twevry flory " followed by “20” in figures. When asked 
to write down the individual letters a, s, o, he iras to do so. 


SUMMARY OF THE SPEECH Dings 


The chief defect was inability to name persons and “eine 
There was also a,consjderable degree of agraphia and paragraphia ; 


a certain, though slight, degree of word-blindness, and some diffi-. -- 
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“onlty i in Feading aloud, which was perhaps 8 motor defect. Except 
for naming objects and persons (if this was a motor defect), there 
‘appeared to be no motor-vocal aphasia. There was no word- 
‘deafness. 

` The patient was. right-handed man and had always been so. 


. :After' the post-mortem- examination I again made particular 


- 


enquiries as to this point. His wife assured me that her husband 

vhad always been- right-handed and had never used his left hand 
more than any ordinary right-handed person is in the habit of 
doing. His sister stated that as a child the patient was right- 
handed and that none of the family (father, mother; two brothers 
‘and two sisters) were left-handed. ` 

Except the aphasic defects described above and s slight 
degree of tremor of the right hand, apparently due to commence- 
ing paralysis agitans, there was absolutely no indieation of any 
nervous, lesion. I could detect do paralysis either in the face, 
tongue, arm, or leg. The kmee-jerks were equal and normal. 
There seemed to be no disturbance. of sensation; in particular 
there was no hemianopsia. 

His ,Wife stated that for the first two or three days after the 
attack the patient had fed himself with his left hand. She 
further said that he had been shaky in his right hand for some 
considerable time, apparently the result of slight paralysis 
agitans; she did not think he was more shaky since the attack 
came on than he was before. 

The heart seemed somewhat dilated, the aortic second sound 
accentuated, the first sound in the mitral area impure. The 
urine was free from albumen. 


> 


DIAGNOSIS., 


The diagnosis was embolism of one of the branches of the left 
middle cerebral artery, with softening in some part of the speech 
area. The symptoms seemed to me to suggest that the lesion 
was situated in the neighbourhood of the visual speech centre, 


' and that the impulses passing from this centre (and perhaps also 


from the auditory speech centre) to the motor speech centre 
(Broca's convolution) and to the motor centre for writing were 
probably, in part at least, interrupted. 

. There. was no, evidence of any lesion in the auditory speech 


centre. 


The fact that motor speech was not affected, except for 
naming objects and persons (if that was a motor defect) seemed 
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to show that the nueva speech ‘centre (Broón: 8 epnyeldsion) 
was not directly affected. by the lesion.: ' i 

-The patient's inability to name persons and' objects was the 
most striking speech defect, and at the time of the ‘consultation ' 
_ Dr. Menzies said: “ If there i is a naming centre, that is the, seat 
of the lesion in this case.” The patient was not only unable to 
spontaneously name persons (such as -his wife—who was not 
present in the room when he was asked to name her), but was ' 
unable to name objects which were shown to him. 


SUBSEQUENT PROGRESE or THE CASE. 


` 


I did not see the patient again during life, but Dr. Menzies . 
has kindly given me the following: account of the subsequent 
progress of the case :— 

, _ “After our consultation the patient improved slowly, but the 
aphasic symptoms still persisted in some degree. The great 
difficulty was in recalling the names of persons. "There: was no 
other defect in motor speech; for exemple, I would go in to see ' 
“him a&nd'he would talk quite well, say ‘How are you to-day, 
Doctor? Itis a cold morning. I would ask him, ‘How do you 
do?’ He would say, ‘Quite well, thank you,’ eto. Then I would 
ask him at what hour he got up this morning, and he would tell 
me he got up at seven o’clock. I would then ask him what he 
had for breakfast, and he would tell me correctly. He would 
'. talk in this way for about five minutes, and then I would ask . 
him, ‘ Do you know me ?’ and he would say ‘ Yes, quite well, per- 
fectly’ Then I would say, ‘ Well, what is.my name?’ and he. 
" sould not name me. Then I would ask his-wife’s' name, and he 
could not name her. He was annoyed that he could not do so. 
Except during the earlier stages of the case, I did not notice any 
other defeot of vocal speech except his inability to name persons 
and objects. 

* He continued to have ahaideei difficulty in writing for 
some time after our consultation. He usually could write his 
own name, but tended to introduce more Pee than were 
necessary, and the same with numbers. . 

'" Qn March 9 he wrote my name correctly iia asked to 
write ‘Dr. Menzies;’ after an interval, when asked to write it a 
second time, without the name being méntioned, he wrote ‘ Dr. 
Magnession. He was then asked, to write his own name and 
' did so correctly; asked to write it a second time, wrote * Dr 
Dr do do’; asked toewrite it a third time, wrote ‘Dr Dr do do’ 
(meant for‘ ditto) Was asked, to, write a hundred, wrote it 
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correctly, then added, ‘£100-0-0’ in figures and his own name; 
‘one hundred £100 0 0’ and his own name. Wrote the letters 
A, C, D, Z, N correctly when asked to do so. Wrote ‘One 
hundred pounds,’ his own name and address, when asked to do 
80. When asked to write his wife's name (the name not being 
mentioned to him) wrote ‘Mrs. Bagginny.’ When asked to 
write Dr. Menzies' name, wrote * Mr. Dr. Menzies.' 

* He knew my name, and sometimes if I asked him to write my 
name, Dr. Menzies, he would write 16; and if I gave him what 
he had written before—perhaps on some previous oceasion he 
had written my name—he could read it, but only by spelling 
it out, letter by letter, and then he knew that that was my 
name (persistence of some word-blindness). He never could say 
spontaneously my name or his wife's name. Sometimes he 
could name objects which were shown to him; for example, on 
one occasion I picked up a cup from the table in the drawing- 
room and asked him what it was, and he named it correctly. 
Names of persons and objects which he could not himself 
spontaneously utter he could repeat. For example, on one 
occasion on which he could not mention his own name, after I 
named him he said, ‘Yes, A——- B——, of course, A—— 
B——. He could repeat everything (names, etc.), which he 
was asked to repeat. 

‘ His power of reading aloud gradually improved. During the 
course of the illness he made his will; he was quite capable of 
making it. He asked me to arrange this for him, and I advised 
him to get a lawyer to draw it up for him. When the lawyer 
visited him for the purpose of making his will, he spoke quite 
well and explained what he wanted. The lawyer then read over 
the will, explained its general provisions and asked him if it was 
what he intended to do, and he said, ‘Yes, perfectly.’ He 
made no alterations or additions. The will was a very simple 
one; he left everything to his wife. 

“A peculiar thing was that in his previous illnesses it was 
difficult to get him to remain at home or to lay up; but in this 
illness, after the first few days, he seemed to be indifferent about 
his business; he did not even care to go out, and rarely made an 
attempt to do so. 

“On Friday, April 8, he went to business, He had been down 
to his place of business, but had not done much, on several 
previous occasions. (On this day his wife says that he was 
better than he had been since the attacke commenced.) He 
remained at his business the whole day, visited his two business 
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places | in n Edinburgh and-Leith, looked ‘through the ‘books, tosk " 


. an intelligént interest in what was going on, gave instructions, . 
_ete. His foreman did not noticé that there was-anything the . ' 


matter with him. He made no mistakes, ‘He drew and signed 
- several cheques quite correctly. I have. seen the counterfoils of 


. . . these cheques, and I find that he had himself written the names ' 
“>of, two or three firms and had spelt these names ME ‘The 
i 


cheques: were drawn by his own hand. 


.“ He ‘never wrote any letters during the course sol his illness. 
. He read very little, but he never had been à great reüder. He e 


, never complained of his sight. 
'* On April 9 he coinplained of pain in thé region of the 'skomaoh. ' 


„I saw him the next day (April 10). He did not look ill, but there | 
.. was considerable tenderness over the abdomen. .The-pulse was” 
slightly quiekened—about 80: per ~minute—but there was no, ` 


. temperature. Up to this date, from the onset- of the aphisio 
; attack, the pulse had been slow (45 to 50 pér minute). 


1 
' 


Y 


“On April 11 the temperature went up ta'100°, 'and the palag ub 


«to about'96. He complained of intense pain over thé abdomen 


‘and great tenderness on pressure, and he vomited frequently. - 


2 


The abdomen was moderately distended. .Peritonitis was. obvi-’ 
_ ously, present. During the attack the bowels were more than 
. once freely opened by medioine. There was no intestinal obstruo; ' 
tion and no apparent cause for the peritonitis. * - 

“On April 12 and 18 he remained much sn statu quo. 

** On: April 14 he vomited a small quantity of blood. 

* On April 16 he died. . He remained meníally quite elear üp 


to theend. On thé day of his death he core and signed & cheque 


~t 


, quite ogtrectly ; ; the writing was good." x 


Posr- MonTEM EXAMINATION. 
The post-mortem examination was made on “April 16, 1898, „ai 


i 3.80 p.m., by myself, Dr. Menzies and Dr. Steven being present.’ 


The body was’ well nourished. The skull cap was thin, the 


, dura’ mater very firmly adherent Along the vertex. . Beveral 


“marked: depressions in the boné were present, the result of the 
pressure of Pacchionian glands on ape vertex, where nd durg 


~ was adherent. 


The convolutions of the ee ‘were slightly atrophied. There 


' was a marked depression in thè position .of Broca's oonvolution 
"* and the lower end of the left ascending frontal convolution.. The 


exterior of the brain was otherwise normal.: The brain was'at. 


once qoem in formalin, and after it had become. sufficiently 


- 








nd to be black and. ‘gangrenous, and ihere was general 
E is. There was no constriction and no hernia, either. 
; externally or internally. -The portion of mesentery going to th 
affected part of the small intestine was markedly swollen. an 
 wdematous. The gangrene of the intestine was obviously due to 
blocking of the mesenterie artery. The abdominal aorta was 
‘somewhat atheromatous. 
The: heart: was moderately dilated, the valves healthy, the. 
nuscular substance markedly fatty and degenerated. The thoracic 
orta was atheromatous. The kidneys were slightly enlarged 
what granular. (The urine was tested on several oc 
ng the course of the patient's illness, and was alwa 
ee from albumen.) A few recent small petechial hemorrhages 
 Seattered over the mucous membrane of the stomach. 
No other lesions were present in the body. 




























Subsequent Examination of the Brain. 
















: After the brain was sufficiently hardened in formalin (10 per: 

. cent. solution), the left and right hemispheres were photographed | 

(with the membranes in situ. 

The. photograph of the left hemisphere shows a marked 

. depression (shrinking due to softening) in the position of the - 

. posterior end of the lower (8rd) left frontal convolution (Broea's 

convolution). 

i ~The membranes were then carefully removed, and the left and ; 

_ right hemispheres were again photographed. ; 

i The depression (due to softening and atrophie shrinking) ir in 

the position of the posterior end of the lower (8rd) left fronta 
convolution was still more apparent. 

The extent of the softening is exactly represented in fig. 1. 

A small. portion, the uppermost portion, of Broca's convolu- 
tion (on which the figure 2 in fig. 1 is placed) appeared, at 
first sight, to have escaped; but although it was not shrivelled 
and. completely destroyed, it was markedly affected (softened) 

This is not brought out in the photograph, but is distinetly seen 
in the brain itself. 

The part of the lower (3rd) left frontal convolution on which - 
the figure 22 in fig. 1.is placed, and a part of the convolution on 
which the saute 7 is placed, were also TAA softened ; this 



































softened and atrophied}, but eraik osümination 
showed that this was not the case. I may here state that T 
ave had the advantage of Sir William Turner's opinion, and 
that he agrees with the description which I have given of the 
ocility of the lesion and the arrangement of the convolutions in - 
this ease. 
In this particular brain the lower end of the left ascending 
. fror tal convolution (on whieh the figures 10 and 18 in fig. 1 are 
placed) is relatively narrow (small), and the ** foot” and ascend- 
ing portion of Broea's convolution (on which the figures 9 and 
17 are placed) is relatively broad (large). At first sight I was 
consequently disposed to think that the posterior end of the 
lower (3rd) left frontal convolution was the lower end d the left 
ascending frontal convolution. 
.. The figures in fig. 1- and in figs. 3, 4, 5 and 6 pod to 
dentical parts of the convolutions. By this procedure the exact 
localisation of the softening and of the different convolutions in . 
the longitudinal (horizontal) sections can be determined at a 
nee. 
Thé brain was then cut into a series of longitudinal (horizon- 
tal) sections, and the wpper surface of each of these sections was 
then photographed. - : 
. Finally, the sections were placed in accurate apposition, and 
‘the brain (left side) was again photographed e fig. 2) so ag to — 
‘show the exact level of the various sections (1, 2, 8, 4, 5 and 6). 

"The first section (to which S. 1 in fig. 2 points) was absolutely 
normal, and has not therefore been reproduced. 

"The second section (see fig. 3) to which S. 2 in fig. 2 points, 
shows a small area of softening, which corresponds to the upper- 
most point.of Broca's convolution, the point on which the figure 
2 in fig. 1 is placed. l 

The third section (see fig. 4) to which S. 3 in fig. 2 points, 
shows a marked area of softening involving the posterior end of 
the lower (3rd) left frontal convolution and the anterior end of 
the island of Reil. 

The fourth section (see fig. 5) to which S. 4 in fig. 2 points, 
.8Shows'a still more extensive area of softening, which involves 
Broca's convolution,*and the grey matter of the anterior end of 
the left. island of Reil. 
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The fifth section (see fig. 6) to which S. 5 in fig. 2 points, 
shows & small area of softening corresponding to the orbital part 
of the lower (8rd) left frontal convolution. 

It should be noted that this section was not quite horizontal, 
the right frontal lobe is cut through at a lower level than the 
left; hence the portion of the left frontal lobe which is seen in 
the section is considerably larger than the portion of the right 
frontal lobe seen in the section. 

Finally, the inferior surface of the frontal lobes was photo- 
graphed ; in other words, section 5, fig. 2, was reversed and its 
under surface photographed. 

The small part (anterior end of the left inferior frontal con- 
volution) to which the figure 24 points and which is shaded 
black, was distinctly affected (yellowish-brown in colour and 
softened). This is not apparent in the photograph, but it is very 
apparent in the actual preparation. 

I took the opportunity of showing both the sections them- 
selves and the photographs to Professors Ferrier and Joseph 
Collins'a& the recent Edinburgh Meeting of the British Medical 
Association, and these authorities spontaneously remarked that 
the area of softening was much better seen (owing to the 


. difference in colour) in the actual sections than in the photo- 


graphs, and was more extensive than one would have supposed 
froma an examination of the photographs. 


REMARKS. 

' The point in this case which I wish to specially empha- 
sise, for ib seems to me to be of supreme interest and 
importance, is that in this patient, who was a right-handed 
man and in no sense more left-handed than the great 
majority of right-handed. persons, acute and complete de- 
struction of the left motor-vocal speech centre (Broca’s 
convolution) and of the anterior end of the left island of 
Reil merely produced a very temporary motor aphasia, and 
did not produce, as one would have expected it to produce, . 
complete and persisting motor-vocal aphasia? 

All authorities on aphasia are agreed:—(1) that in 
right-handed persons the motor-vocal speech centre is 


1 I use the term persisting in contradistinotion to temporary, but it munt 
be remembered that the term “ persisting" is not gynonymous with perma- 
nent, for in some cases in which aphasic symptoms persist for some time they 
are not permanent. 
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^ .- Situated in the posterior end of the lower (third) left. boris 
convolution (Broca's convolution); in other words. that 


- Broca’s convolution is- “the way out" for spoken (vocal) " à 
speech; and (2) that complete destruction of the left motor 


speech centre (Broca’s convolution), if acutely produced in 

. & right-handed person, should produce complete and per- 

sistent (though not, of conrse, necessarily permanent) motor 
aphasia, or, as I term it, motor-vocal aphasia.. 

Up to the present time almost all ‘authorities on aphasia 

have emphatically maintained :—(1) that, in right-handed 

persons, the speech centres are located in the left hemi- 


t 


sphere of the brain; and (2) that the corresponding cortical . 


centres in the right hemisphere are not concerned with 
_ speech. Though almost every one will, I presume, allow 
: that the corresponding centres in the right hemisphere can, 
in some cases af all events (more especially in young sub- 
jecte), be trained to take up and carry on the function of 
the speech centres in the left hemisphere, when the speech 
` centres in the left hemisphere are destroyed; and that 
under such circumstances the way, out for spoken speech 
. is through the posterior end of the third right frontal con- 
volution.' 
Consequently, according io the usually accepted view, 
complete destruction of Broca's convolution, if acutely pro- 


duced in a right-handed person, will necessarily (i.¢., always) | 


cause complete and persisting motor-vocal aphasia ; and the 
aphasic defects produced in this way can only be recovered 
from (and in the adult this recovery is usually very im- 
. perfect) by a slow and gradual process of education and 


training of the corresponding (motor-vocal Spesa) cenire in . 


the right hemisphere of the brain. 
The case which I have related above seems id me to 
show that these statements do not invariably hold good ;.in 
. other words, that exceptions to the usually accepted theory. 
do occasionally, though, of course, I admit very rarely, 
` occur. ` lt.proves, in my opinion:—(1): That acute and 
complete destruction of Broca’s convolution, in a right- 


handed person, doeg not necessarily produce complete ‘and’ 


persisting motor-vocal aphasia, but that, in exceptional 
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i z cages, such destruction may merely cause & very temporary 
and slight degree of rhotor-vocal aphasia. 
(2) That im right- -handed persons ‘‘the way out" for 


speech is not necessarily and invariably through Broca’s 


' convolution (the posnon end of the lower left frontal 


* 


' view, the portión of Broca's convolution (the “ cap”) which is situated in. 


convolution). 
` It seems obvious that in this right-handed man, atiet 


not pass out through Broca’s convolution,. for almost im- 
mediately after the occurrence of the lesion, i.e., almost 
immediately after Broca’s convolution was completely 
destroyed, motor-speech impulses continued to pass out 
in what was to all intents and purposes a normal manner. 

The question therefore occurs, ai what part of the 
brain did they pass out ? 

There can only, I think, be one satisfactory answer to 
this question, viz., through the posterior end of the lower 
(8rd) frontal convolution on the right side of the brain, 
unless the terms “‘Broca’s convolution” and the ‘‘ motor- 
vocal speech centre” are allowed to include the inferior end 
of the left ascending frontal convolution, which was not 
implicated by the lesion in this case. 

The only theory which seems to me to afford a satis- 
factory explanation of the facts of this exceptional case is 
that, in this patient, the cortical centre in the right -hemi- 
sphere corresponding to Broca’s convolution, or the right 
motor-vocal speech centre, as I -term it, was more highly 


‘educated than it isin the great majority of right-handed 


people—in other words, that, in this particular patient, the 
motor-vocal speech centre in the right hemisphere was 


$ a Recent observations would seém to show that the lower end of the 
ascending frontal convolution (which is separated from the posterior end of 
the 8rd left frontal convolution by the inferior end of the pre-central sulous) 
is the ordinary psycho-motor centre for the lower part of the face, tongue 
and larynx, refers does not form a part of the motor-speech centre properly 80 
called. “Further, it is usually supposed that the motor-speeth centre does 
not inolude the whole of Broca’s convolution, but is limited to that portion 


„of the 8rd left frontal convolution which is bounded behind by the pre-central 


sulous and in front by the peptone: imit of the fissure of Sylvius (4.e., the 
“foot” and ascending portions of Broca's convolution), According to this 


front of the eger 1 limit of the fissure af Sylviùs does not form part of 
e motor-speech centre, . . 
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.the occurrence of the lesion, motor-speech impulses did . 


r3 


p% 
I! 


'856 ORIGINAL ARTIOLES AND OLINICAL CASES . 


sufficiently educated and active to immediately, take up abi 


' carry on the function of the left motor-vocal speech centre 


when that centre was acutely destroyed. 


, For sèveral years past I have been in the habit of © 
teaching :—(1) that the commonly-accepted view that the 


‘ left hemisphere is alone concerned with speech in right- 


persons) is erroneous; (2) that, in right-handed persons, 


B handed pérsons (and the right hemisphere in left-handed . 


the cortical centres in the right hemisphere (corresponding ' 


‘to the speech centres in the left hemisphere) must be 


possessed of some sort of speech, function (and the reverse 
in left-handed persons); (8) that, in right-handed persons, 
the relative activity of the different speech centres (the 
auditory speech centre, the visual speech centre and the 


_motor-vocal speech centre) in the right hemisphere is pro- 
bably different in the same individual, the right auditory ^. 
speech centre, for example, being, I think, in most indi- 


viduals, probably more highly educated and more active 


than the right motor-vocal speech centre; and (4) that, in|. 


right-handed persons, the relative activity of the speech 
‘centres on the left and right sides of the brain, or perhaps 
‘it would be more correct to say, the relative degree of 


~ 


activity which the different speech centres.in the right: 
hemisphere of the brain possess (for, so far as our present: 


information enables us to judge, in right-handed persons 


` the speech centres in the left hemisphere are always the 


“active” or “ driving" centres), probenly. varies consider- 
ably in different individuals. 


The experience of all observers goes to "m that the 


motor-vocal speech- centre in the right hemisphere (though, 


` in.my opinion, it probably possesses in every right-handed 
individual some sort of active speech function, which, I: 


presume, is carried on in conjunction with, and in sub- 


ordination to, the function of the active or “driving” motor- , 
‘vocal speech centre in: thé left hemisphere) is in the greni 


1 In my Lectures on * Aphasia” (published in the Edinburgh, Medical f 


Journal, vaL ii., 1897) I have thrown out the suggest on that in some right- 
handed persons ‘whose ancestors were left-handed active or driving speech- 
centres may possibly in rare instances be situated in’ the right hemisphere; 


, but while is, I fhink, theoretically probable, no case m which it actually 


occurred je 80 far ag I imow, been recorded, 
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majority of right-handed persons nof sufficiently eee 


and active to immediately take up and carry on (i.e. 
independently carry on) the motor speech-function de 
the active or driving centre (Broca’s convolution) in the 


` __ left hemisphere is acutely and completely destroyed. 


But. that, in some persons, more especially in young 
subjects, the motor-vocal speech centre in the right hemis- 
phere may, in the course of a short time, become so per- 
fectly. trained and educated as to be able to actively carry 
on the ‘speech function without any obvious defect, after 
, Broca’s convolution (the active or driving motor-vocal 
speech centre) has béen acutely and completely destroyed, 
is conclusively proved by Barlow's well-known case. 

Now, the present case seems to me to show that, in 
very rare and quite exceptional. cases, the right.motor-vocal 


\speech centre in right-handed. adults is sufficiently educated 


and active to immediately take up and carry on (i.e. to 


` independently carry on) the speech function (the emission 


. of motor speech-impulses) when Broca’s convolution is 
&cutely and completely destroyed. ! 
And if this be allowed, it is reasonable, I hold, to main- 


. tain (as I have long argued) that the degree of functional 


activity and educational- endowment which the right motor- 


“vocal speech centre. (and indeed all the speech centres) 


possesses in different’, right-handed persons is probably. 


" variable. presume: — 


(1) That in the vast majority of right- -handed persons 
the functional activity of the right motor-speech centre is 
probably slight—so slight as to be insufficient to enable it 
to immediately take up and carry on (i.e., to independently 
carry, on) the motor-vocal speech function in any obvious or 
in any considerable degree when the driving motor-vocal 
speech centre (Broca's convolution) is destroyed. 

(2).That in very/rare instances, of which the present 
` case is, I suggest, an illustration, its functional activity and 
educational ' endowment are so perfect that the speech func- 
tion can be immediately taken up and, practically speaking, 
. almost. perfectly carried on ‘when the left. motor-vocal 


. Speech'centre is acutely and completely destroyed. - 
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And (8) that between these two extremes there are 
probably all degrees of difference; though, as I have 
already remarked, the experience of all observers goes to 
show that the cases in which the right motor-vocal speech 
centre is sufficiently educated and active to carry on the 
speech function under such circumstances (immediately after 
‘acute and complete destruction of Broca’s convolution), 
with any degree of completeness, are altogether exceptional. 

I maintain, then, that this case seems to me to corro- 
borate and strongly support the view which I have for a 
long time advocated, that the speech centres and speech 
functions are bilaterally represented in the brain—the view 
which supposes that, in right-handed persons, the cortical 
centres in the right hemisphere which correspond to the 
speech centres in the left hemisphere must be possessed 
of some sort of speech function. Though, as I have already 
stated, I fully admit that, in the great majority of right- 
handed persons, the left hemisphere is, so far as the speech 
functions are concerned, the active or “ driving” side; and 
that the degree of educational endowment and functional 
activity of the speech centres in the right hemisphere are 
usually quite insufficient to enable the speech function to 
-be actively carried on when (immediately after) the speech 
centres in the left or active hemisphere are acutely and 
completely destroyed. 

This view I prominently advocated in a series of papers 
and lectures which were published in the Lancet! in 1897 
(March 20, et seq.) ; and in the Edinburgh Medical Journal, 
vol. ii., 1897, I have discussed the question in considerable 
detail. 


ADDITIONAL POINTS oF INTEREST. 


In addition to the point which has just been emphasised, 
the case presents several other points of considerable interest. 
Some of them are as follows :— 


1 The papers in the Lanet, (which appeared simultaneously with Dr. 
Charlton Bastian’s leetures, which & similar view as to the bilateral 
representation of the speech ante was advocated) had been in the hands of 
the Editor of the Lancet for six months before they.appeared. 
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(1) Absence of Paralysis of the Face, Tongue, dc. 


So far as I could detect, there was no paralysis of the 
face, lips, or tongue on the opposite (right) side five days 
after the occurrence of the lesion; and Dr. Menzies assures 
me that, when he saw the patient twenty-four fours after 
the onset of the attack, he did not observe any paralysis in 
thése parts. 

It seems certain, however, that the occurrence of the 
lesion was followed by some (temporary) motor weakness 
on the opposite (right) side of the body. This is shown by 
the following facts :—At the moment when, it is reasonable 
to suppose, the embolism occurred, the patient dropped his 
umbrella which he was carrying in his right hand; the next 
day Dr. Menzies thought that he dragged the right toe 
slightly; and for some days after the onset of the attack he 
did not feed himself with the right hand, as he had previously 
been in the habit of doing. 

And since the onset of the lesion was attended with 
some (temporary) loss of motor power in the right arm, 


-and apparently also in the right leg, it is reasonable to . 


suppose that the onset of the lesion was probably attended 
with some motor weakness (paralysis, or paresis, as some 
writers would term it) in the muscles of the face, lips, 
tongue, &c., on the opposite (right) side of the body. (The 
temporary paralysis in the right arm, in (?) the right leg, 
and in (?) the right side of the face, tongue, &c., if there 
was temporary paralysis of the face, tongue, &c., was 
obviously due either to shock and inhibition or to temporary 
vascular changes produced by, the lesion.) 

But if such paralysis existed, it must have been very 
slight and it must have rapidly passed off. The very slight 
and very temporary character of this facial paralysis (if it 
did occur) is quite satisfactorily explained by the fact that 
the lower end of the left ascending frontal convolution (the 
ordinary psycho-motor centre for the lower part of the face, 


‘the lips, tongue and larynx) was not affected. That in man 


the lower end of the ascending frontal *convolution is the 
ordinary psycho-motor centre for the lower face, lips, tongue 


e! 
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and larynx, and that it does not form part of the motor- 


vócal speech ‘centre seems shown by'a case recorded by 


Elder in which the lower end of the left ascending frontal 
convolution was acutely destroyed with the result that there 


by the lesión. Further, it must be remembered that many 
of the facial movements are bilaterally represented in’ the 
cerebral’ cortex and can be put into action: Bom Sito 
hemisphere. i 


" (2) The Alterations in the Condition niena activity) 
i of the Visual Speech Centre, of the Motor Writing 


Centre, and perhaps of the Auditory Speech Centre, 


which were present in this case. ' 


M. The lesion, as we have. seen, was strictly limited to. the . 
, motor-vocal speech centre (Broca’s convolution) and to. the’ 


anterior end of the left island of Reil. But when I saw 


the patient (five days after the onset) and for some’ time , 


afterwards, there was a certain (though slight) degree of 


word-bhndness, considerable agraphia and paragraphia, and ' 


almost complete inability to name objects and persons. 
' "These symptoms were so marked and the motor aphasia was 
so slight (when I saw the patieht there was, practically 
speaking; no motor aphasia, unless the inability to name 
persons and objects was a motor defect) that I was disposed 


4 


' was paralysis of the lower facial muscles, tongue, &c:, but | 
no motor aghasia, Broca’s convolution not, being implicated ` 


to think that the lesion was situated in the neighbourhood of: 


the visual speech centre, and that it probably more particu- 


larly implicated the fibres passing from the visual speech 
centre to the writing centre. I never for one moment 
suspected that the motor-vocal speech centre (Broca’s 


convolution)’ was ' completely mq as ihe autopsy. 


subsequently demonstrated. 


The case shows how, difficult it is, in some cases, to: 


predict „the exact locality of aphasia-producing lesions; 
though I admit, of course, that this case is altogether an 
exceptional one, and I allow that, in the vast majority of 
. cages in which one ‘of the speech centres is acutely destroyed 

and in which the lesion is limited ‘to that ‘centre, the 
LIE 
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aphasio symptonis which result ‘are sufficiently charac- 


' | teristic. to ‘enable one to localise the lesion xn certainty 


‘and accuracy. 
' The slight degree of word-blindness which Was present 
in this case cannot, so far as.L see, be explained in any 
. other way than by supposing that the destructive lesion: of 
the motor-vocal speech centre produced temporary disturb- 
_ ance in the action of the visual speech centre. And if this 
‘is the correct explanation of the mode of production of 
the slight word-blindness, the case corroborates the view of 
those authorities (such as: Déjérine, Mirallié and Joseph 
Collins) who maintain that the action of the different speech 
centres (auditory, visual and motor), which are comprised 
in what Freund terms the “ zone of language," is very inti- 
‘mately connected; and that a lesion in one centre (say 
the motor-vocal speech ¢entre) is apt to produce (these 
authorities would, I suppose, say will necessarily produce) 
some disturbance i in the action of the others (say the visual 
speech. centre). r 
' But here I would remark that it is Gama to argue 
on hard and fast lines, and to affirm that the same lesion 
will necessarily produce exactly the same symptoms or 
results in every case. It-is of the utmost importance, I 
think, to recognise the fact that individual differences in 
the relative degree of. the functional activity of the individual 
speech centres, and of the closeness and intimacy of their 
functional activity and connections, as it may be termed, 
‘occur in different cases; and that in one case in which this 
, connection is close, a lesion (say of the motor-vocal speech 
' centre) will produce. considerable disturbance (say in the 
` action of the visual speech centre)—as it seemed to do in 
this particular case; while in another case, in which the 
connection is less intimate, the same lesion will produce 
little or no disturbance. There is every reason, I think, to 
` suppose’ that in some persons (those who are accustomed 
to read and write much) the action of the visual speech 
_centre becomes so highly specialised and independent that 
the act of reading and writing can be largely (possibly 
entirely) carried on independently of the action of the 
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motor-vocal speech centre; while in other persons (who are 
accustomed to read and write little) the action of the : 
visual speech ‘centre is much less highly specialised and 
independent of the action of the motor-vocal speech centre. 

. In this particular case, in which, I presume, the func- 
tional connection between the motór-vocal speech centre 
and the visual speech ‘centre was intimate and close (and 
with reference to this: point it may be, of importance, as it 
certainly is of interest, to note that the patient had never 
been a great reader), destruction of the motor-vocal speech 
: centre (Broca’s convolution) produced .a certain, though 
slight, degree of word-blindness and considerable agraphia. 

. But complete destruction of. Broca’s ‘convolution does 
not: always produce this result. In the Lancet, May 22, 
‘1897, I have recorded a case in which complete and acute 
destruction of Broca’s convolution produced complete . 
motor-vocal aphasia, but no word-blindness and compara- 
tively little agraphia.1 In that case, I presume that the 
connection between the motor-vocal speech centre (Broca’s 
convolution) and the visual speech centre (the left angular 
gyrus) had become, comparatively speaking, & loose one; 
in other words, in that case the action of the visual speech 
centre had become so differentiated, so highly specialised, 


that it was in the habit of acting much more independently . . 


. of the motor-vocal speech centre’ -than. is often d usually) 
the case. . 

And here I may note a very remarkable coincidence, viz., 2 
that both of these patients, who were not related in any 
way, had the same surname, which for obvious reasons I 
suppress, but which I may term ‘ Brown." 
` , Another point of interest between these two cases, in 
both of which the motor-vocal speech centre (Broca’s con- 
volution) was completely and acutely destroyed, was the 
condition of writing. 

1 In this cage there were two lesions. One, which ocourred on November 
21, 1892, was attended with complete motor-vooal aphasia, no word-blindness 
and com: tively little agraphia; the second, which occurred four months 
aft , was followed by some word- blindness and marked hia. _The 


case in some respects forms a remarkable contrast to tho one which Tam at 
présent recording.- 


A 
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^: In the present case, in which there was little or no 
` motor-vocal aphasia (unless the inability to name objects 
and persons was a motor defect), but^ a certain though 
slight degree of word-blindness, there was considerable 
agraphia and paragraphia. In the former case, in which 
there was complete motor-vocal aphasia, there was no word- 
blindness and very little agraphia. The absence of any 
‘marked ‘agraphia was forcibly illustrated by the fact that 
the patient, who was unable to answer questions in vocal 
“speech, carried a notebook about with him for the purpose 
of answering questions and carrying. on & conversation in 
writing. l 

The former case (recorded in the Lancet, May 22nd, 
-1897) seemed totally opposed to the view which the great 
majority of authorities on aphasia hold, that destruction 
of Broca’s convolution (the motor-vocal speech centre) 
necessarily produces agraphia, and that, as Gairdner long 
ago argued, the degree of agraphia is usually propor- 
tionate to the degree of motor-vocal aphasia. It seems 
to support the view advocated by Bastian, which I had 
also independently arrived at, viz. that the nervous 
impulses which set the motor writing centre into action 
do not necessarily (and presumably, therefore, do not 


usually) pass through the motor-vocal speech centre in 


order to reach the writing centre, and that destruction of 
the motor-vocal speech centre does.not necessarily (und pre- 
sumably, therefore, does not usually) give rise to agraphia, 
although I, of course, admit the clinical fact that motor 
aphasia due to destruction of Broca's convolution is usually 
associated with agraphia and that the agraphia is usually 
(roughly speaking) Piepon ae in degree to the motor 
aphasia. i 
The present case seems, at first sight, to support the 
. usually, accepted theory. It shows that a lesion (complete 
destruction) of Broca’s convolution ‘(the motor-vocal, speech 
centre) and of the anterior end of the left island of Reil 
which does not produce motor-vocal aphasia (unless the 
inability to name objects and persons ‘vas a motor defect) 
` may. produce considerable agraphia and paragraphia. 
Ld 
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But while this must be admitted, it docs not decessaniy 
follow that the agraphia in this case was due to the inter- - 
ruption of nervous impulses passing through the motor- 
gpeech ‘centre on their way to the writing centre; in other 
words, it does not necessarily prove that the nervous im- , 
pulses which put the motor writing-centre into action pou 
through the motor-vocal speech centre. 

. The agraphia which was present in this case, nd which, 
it must be allowed, resulted either from the ‘destructive 
lesion of Broca’s convolution or from the destruction of 
the anterior end of the. left island of Reil, for the lesion | 
was sharply limited to these parts, may have been pro- 
duced in other ways. Two dein may be advanced to 
account for the agraphia, viz. 

(1) That the lesion of md anterior end of the island of 
. Reil partially interrupted the conduction through the fibres 
which convey writing-producing impulses, as they pass from 
the visual speech centre to the motor centre for writing 
(which is, I think, probably situated in the ordinary psycho- 
motor centre for the movements of the right hand, but 
which Exner and some authorities think is perhaps situated 
- in the posterior end of the second left frontal convolution). . 

(2) That the agraphia was an indirect result of the des- 
- truction of Broca’s convolution, and was due to,derangement . 
of the action of the visual speech centre. In other words, 
the agraphia may have been due to the fact that destruction . 
of Broca’s convolution produced temporary functional 
disturbance in the action of the visual speech centre, and 
this functional disturbance in the action of the visual speech 
centre (in which, every one admits, writing impulses arise,! . 
whether they afterwards pass through Broca’s convolution 
or not, in order to reach the writing centre) was the 
cause of the agraphia. But, if this theory were correct, 
one would have expected the word-blindness to have been 
_ at least as great as the agraphia; And this was not the 
case. 


! In order not to complicate the mcn too 5 dal: I omit any reference 
to the auditory speech centre in which the nervous impulses concerned in 
the production of writing probably originate. 

*. 
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I merely suggest this as-a possible mode of production 
(of the agraphia in this particular case. I do not mean, of 
‘course, to suggest that it ia the usual mode of production of 
agraphia, in cases of motor aphasia due to a lesion involving 
the motor-vocal speech centre (Broca’s convolution). I 


' believe, with Bastian, that in most cases of motor aphasia 


in which there is agraphia, the agraphia is probably pro- 
duced in one or other of the following ways :—(a) by the 
lesion which destroys Broca's convolution (and so produces 
motor-vocal aphasia), also implicating and destroying the 
motor writing centre (ordinary motor centre for the fingers 
and thumb, wrist, &c., of the right hand); or (b) destroying 
or interrupting the conduction through the fibres which 
conduct impulses to that centre (the motor writing centre) 
from the visual speech centre (¢.e., the fibres which directly 
connect the visual speech centre with the motor centre for 
writing). . 

The production of the agraphia in either of these ways 
is compatible with the theory that the'nervous impulses 
which put the writing centre into action pass directly from 
. the visual speech centre to the motor centre for writing; in 
other words, that ihey'do not necessarily (and presumably, 
therefore, do not usually) pass through the motor-vocal speech 
centre on their way from the visual speech centre to the 
motor centre for writing, as most authorities suppose. 

That in this case, after the occurrence of the lesion, the 
nervous impulses which: were concerned in the act of 
writing did not pass through the left motor-vocal speech 
centre (Broca's convolution) in order to reach the writing 
centre is conclusively proved by the fact that the motor- 
vocal speech centre (Broca’s convolution) was completely 
destroyed. . 

. But it is, of course, quite possible that unb impulses 
may have passed to the motor centre for writing through 
the right motor-vocal speech centre, (which I maintain took 
up and carried on ‘the motor-speech function) after Broca’s 
convolution was destroyed.’ 

1 I should here note that the patient's power of writing with the left hand 
was unfortunately not tested. 
. 
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` (8) The Inability to name Persons and Objects. 

One of the most interesting points in the casé](though it 
is altogether subordinate in importance to the central fact 
of the case, viz., that acute and complete destruction of the 
motor-vocal speech centre—Broca’s convolution—merely 
produced a very temporary and slight degree of motor-vocal 
aphasia) is the fact that the patient was unable to name 
objects and persons. For some days after theJonset of the 
attack he could not name himself, and throughout the sub- 
sequent stages of the case he was unable to name his ‘wife 
or his doctor. This inability to name persona and objects 
. was such a striking feature ‘of the case that at the time of 
‘our consultation Dr. Menzies said to me: “If there is a 
‘naming’ centre, that is the seat of the lesion in this case.” 

As is well-known to all.who have given any attention to 
the complicated subject of aphasia, Broadbent has pro- 
pounded the view, which is supported by Mills, that there 
exists, on the sensory side of the cerebral nerve apparatus, 
‘a special naming centre, and, on the motor side, a corre- 
sponding propositioning centre. Personally, I see no reason . 
' to adopt this view and to suppose that a “naming centre," 
other than the auditory speech centre, exists. 

When this case first came under'my notice, I was 
disposed to think that it was ‘totally, opposed to Broadbent's 
‘view. But more” careful consideration has shown me 
that such is not necessarily the case; and although I see 
no reason whatever for believing in the existence of a 
“naming” centre (as distinct from the ordinary auditory 
speech centre), I do not now maintain, as I was at one 
time disposed to do, that the facts of this case entirely 
‘disprove the existence of a “naming” centre. For if 
`a special “naming” centre exists, as Broadbent and 
Mills suppose, on the sensory side of the cerebral nerve ` 
mechanism, it is obvious that the nervous impulses which 
are generated in that centre must necessarily pass out 
through the motor-vocal speech centre in order that they 
may be vocalised; «and consequently that an inability to 
name objects and persons may be due either to (a) déstruc- 


a) 


, 


È . 
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tion of the “naming ” contre; (b) destruction of the nerve 
fibres which pass from ‘that’ * naming " centre to the motor- 
vocal speech centre; or (c) destruction of the motor-vocal 
speech centre by which these impulses are emitted. 

~ Now, in this case, in which the motor-vocal speech 
centre, (Broca’s -convolution) was acutely and completely 
destroyed, there was, after the immediate effects of the lesion 
passed off (five days after the onset of the lesion), no motor- l 
vocal aphasia, except ihe inability to name objects and 
persons (if that was, in this case, a niotor defect). 

But:there is one difficulty in the way of accepting the 
view that the inability to name objects and persons was , 
a motor defect, viz., that the motor-vocal speech centre was 
completely destroyed and yet there was no motor aphasia, 
except for the emission of names (if the inability to name 
. objects and persons was a motor defect). -In other words, 
if inability to name, persons and objects was,a motor defect 
, and was due to the destruction of Broca’s convolution, the 
destruction of that centre, since it was complete, should 
have produced inability to use all words (words other than 
names), ?.e., should have produced complete motor aphasia. 
Or, to put it another way, if the absence of motor aphasia 
(other than the inability to name objects and persons) was 
due (as I maintain) to the right  motor-vocal speéch centre 
‘taking up and carrying on the function of the motor-vocal 
. Speech centre which was destroyed (Broca’s convolution), 
. why was the right motor-vocal speech centre not also able 
to emit the names of objects and persons ? 

; It may of course be said that the naming of objects and 
. persons is a more elaborate. (more highly specialised and . 
less automatic) mental speech-process than the production 
' of ordinary words (other than names); and that it is con- 
sequently conceivable that the right motor-vocal speech 
centre -may be sufficiently educated and active to emit 
ordinary words (other than names), but not sufficiently 
educated and active to emit names. But such a supposition 
‘seems to me to be extremely difficult. to accept, for I see no 
reason whatever why & motor speech-céntre which can erit 
the impulses ($.e., send to the ordinary psycho-motor centre 


. ` 
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for‘ the lips, tengus: larynx, etes in nervous: impulses) i; 
concerned ‘in the production of ordinary words should not be. 
able to emit the impulses concerned in the production: ‘of 
„the names of, objecta and persons. Further, as everyone | 
" knows, in many cases of motor-aphasia in which the motor : 
aphasia is complete, the patient still retains the power of 
spontaneously uttering his own name and his wife's narhe— 
the names which by long practice have become, as it: were, : 
automatic. In cases of complete motor aphasia due to 
‘destruction of Broca’s convolution, the few words which the 
patient retains (such as his own name and certain emotional. 


. and automatic utterances) are probably, I think, emitted 


. by the right rhotor-vocal speech cenire. But in this 
'. particular case the patient, when I saw him, could not 
‘name himself, and during the subsequent progress after I. 
saw him was unable to spontaneously name his wife or 
‘ his doctor. Though there was practically no other motor. . 
aphasic defect, he was unable to utter the very words (such 
as his own name) which are usually retained by patients 
affected with motor aphasia. It is consequently difficult, 

, I think, to accept the view that in the case which I am 
at present recording the inability to name objects and 
persons was & motor defect, more especially since, as I have 
remarked in recording the case, the patient could repeat his 
own name, his wife’s name and his doctor’s name when they. 
"were mentioned to him, although he could not spontaneously 
emit them. "The fact that the patient could repeat names 
. which he could not spontaneously utter seems to show that. 
the inability to name objects and persons was due to a 
defect’ on’ the sensory and not on the motor side of the’ 
speech mechanism. 

‘Whether it is possible that a name or a word, which é can- 
not be spontaneously emitted in consequence of complete 
destruction of Broca’s: convolution, can be repeated and 
emitted by the ordinary psycho-motor centre for the lower 
face, lips, tongue, larynx ( per. the lower end of the left 
_ ascending ‘frontal convolution, 4.e., without having previously 
passed through the motor-vodal speech centre—Broca’s 
_ convolution), or not, I do not venture to give'an opinion. But 
l ] : s 
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this occurs to me, as a i possibility ; the point deserves con- 
: sideration and should be kept in view (with the object of 
-~ having this possibility proved or Dep in dealing with 
- ‘cases of motor aphasia. 

The most probable ai of the , inability to name 
objécts and persons is, it seems to me, to suppose that the 
action of that part.of the auditory speech-centre in which 
names (highly specialised parts of, speech) are stored and 
recalled (or, as Broadbent and Mills would say, of a special 
centre other than the auditory speech-centre—the “naming” 
centre, as they term it) was deranged by the lesion in the 
motor-vocal speech centre, just as I have presumed that 
the action of the visual speech centre was temporarily 
deranged by that lesion: In other words, that the inability 
' to.name objects and persons was produced in the same 
indirect way in which I suppose the slight word-blindness 

` was produced, and in which the more marked agraphia was, 

' perhaps, produced. But here again there is a difficulty, for 
when I saw the patient he could write his own name, . 
although he could not say it. 

I see no reason to suppose that the inability to name 
objects ‘and persons was due to a lesion of the conducting 
tract, which is supposed by some authorities to pass from. 
a special centre, the “naming” centre, to the motor-vocal 
Speech centre.  , 

. "This seems to me sufficiently proved by the facts :—(a) 
` -the lesion ‘was practically speaking confined to Broca’s 
convolution and- to the anterior end of the left island of 
Reil; (b) these parts were completely destroyed by the 
lesion; (c) the ordinary “ way out" -for names, and words 
_ other than names, was blocked in the .emissive centre 
(Broca’s convolution); it is therefore quite unnecessary and 
“superfluous to suppose that a lesion existed in the tracts 
proceeding to that centre; (d) there was no evidence of a 
lesion in any tract proceeding from the supposed “ naming” 

1 Since writing the above, I ses that Joseph Collins makes a similar 

suggestion with regard to “echo” speech. He says :— Whether such zefir 
or eoho-like words cannot be produced by the action, of Seiten Flats chen otten 


‘directly on the central executive. motor speech mechanism 
debated. — “The Faculty of Speech,” by Professor Joseph Collins, page 170. 
y 
e. 
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centre (or from the auditory speech-centre, in which I 
believe the so-called naming centre is situated and of which 
. [believe it to be a component part) to the motor-vocal 
speech centre (unless that tract passes immediately beneath 
the anterior end of the island of Reil); and (e) that the 
emissive tract for names was obviously open (unblocked), 
for the patient could repeat a name (such as his own name 
or his doctor’s name) which he could not spontaneously 
utter. 

Since the left motor-vocal speech centre (Broca’s con- 
volution) was in this case completely destroyed, it seems 
to me that names as well as other words must in all proba- 
bility (when pronounced in this way, t.e., repeated) have 
been emitted through the opposite right motor-vocal speech 
centre. 

From these statements it will be apparent that I have 
very great difficulty in giving a satisfactory explanation of 
the patient’s inability to name persons and objects. 


CONCLUSION. 


It may of course be argued that the motor-vocal speech 
centre is not necessarily limited to the posterior end of the 
lower (third) left frontal convolution (Broca’s convolution), 
or indeed to the adjacent parts of the lower (third) left 
frontal convolution (for in this case the softening involved 
not only the “ foot,” but also the “cap” and the “ orbital 
portion " of the third left frontal convolution); but that it 
may, in exceptional cases, of which this was an example, be 
situated in the adjacent parts of the left hemisphere (the 
lower end of the left ascending frontal convolution, &c.). 
In other words, that the modern view, that the lower end 
of the left ascending frontal convolution is merely the 
ordinary psycho-motor centre for the lower face, tongue, 
larynx, &c., and that it is not, properly speaking, a part 
of the motor-vocal speech centre, is erroneous. 

If this be granted, it must of course be allowed that it 
is unnecessary to suppose that the action of the left motor- 
vocal speech centre was in this case taken up and carried 
on by the corresponding centre in the right hemisphere. 
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But such a supposition seems to me, in the face of our 
modem knowledge land especially in the light of Elder's 
case to which I have previously referred), altogether less 
likely than the theory which I have advanced. Further, 
Barlow’s case conclusively proves that the right motor speech- 
centre can (after a short time) take up and perfectly carry 
on the: motor-vocal speech function; and other arguments 
and facts can be adduced to show that the speech centres 
and speech faculties are, in some degree at all events, 
bilaterally represented in the cerebral hemispheres (see my 
lectures in the Edinburgh Medical Journal, and Bastian’s 
“ Lumleian Lectures on Aphasia”). 

In short, after the most careful and impartial considera- 
tion of the whole question, the most reasonable explanation 
of the absence of motor-vocal aphasia in this case, in which 
Broca’s convolution was completely and acutely destroyed, 
seems io me to be that the function of the left motor-vocal 
' speech centre was taken up and carried on by the motor- 
vocal speech centre in the right hemisphere of the brain. 


DESCRIPTION OF FIGURES. 


Fie, 1. 


The left hemisphere of the brain m the case of aphasia described in the 
text, showing the exact extent of the lesion, 

The degenerated areas are shaded in black. 

The figures point to the parts (convolutions) which aro correspondingly 
numbered in the honzontal sections (see figs. 8, 4, 5 and 6). 

The letters RO. nre placod immediately above the upper ond of the 
fissure of Rolando. 

The letter S. is placod at the commoncomont of the fissure of Sylvius, at 
the point st which the horizontal and ascending limbs (marked by white 
lines) are given off. i 


Fra. 2. 


The left hemisphere of the brain «n. the case of aphasia described in the 
text, showing the exact position of the serws of longitudinal (horwontal) 
sections which were made through tt. 

The figures 1 to 6 pomt to the different sections, the upper surfaces of 
which were photographed, and are reproduced in*figs. 8, 4, 5 and 6. Tho 
under surface of section 5 is reproduced in fig. 7. 
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Fie. 8. ^ . 
Longitudinal (horizontal) section of the bram in the case’ of aphasia 
` * desci ibed in the text (the upper surface of section, 2 in fig. 2 
A small area of softening, which corresponds to the uppermost point ‘of 
^ Brooa'8 convolution, is shaded black. 
1 = Posterior end of the second left frontal convolution.’ 


2 — The uppermost point of Broda’s convolution, softened and - 


degenerated. 
3 — The left ascending frontal convolution. À 
4 — Tho left ascending parietal convolution. 
2 R. F. = The second right frontal convolution. 
R. A. F. = The right ascending frontal convolution. 
R. A. P. = The right asconding parietal convolution. 


Fio. 4 


Longitudinal (horisontal) section of the bram vn the case of aphasia des- 
erwed sn. the tewi (the upper surface of section 8 in fig. 2). The area of 
softening, which is shaded in black, involves Broca's convolution and the 
anterior end of the left island of Reil. These parts were apply des- 
troyed. 

, 6= First left frontal convolution. ` 
6 = Second left frontal convolution. 
7 =: Antenor end,of the “oap” of Broca’s convolution. 
8 = The “cap” of Broca’s convolution. : 
9 — The “foot” and “ascending portion " of Broca’s con- 

volution. - 
10 = Left ascending frontal convolution. _ 
11, 11 = Left ascending parietal convolution. - 

ee 12 = The anterior end of the left supra-marginal convolution. 

The letter R. is placed on the white matter just bonat; the anterior end 
of the left island of Reil. 

R. 3 F., Re 3 F. — Right third frontal convolution. 
R. A. F. = Right ascending frontal convolution. ^" . 
R. A. P. = Right ascendibg parietal convolution. i 


Fic. 6. 


Longitudinal (horizontal) section. through the brain in the case of aphasia- 


descr tbed «n. the text (the upper surface of section 4 in fig. 2). 
A'large area of softening and destruction, which is shaded in black, is 


" seen in the position.of the posterior and middle parts of the third léft ; 


frontal convolution, and of the anterior end of the left island of Reil. 
18 £ 14 = Second left frontal convolution. 


15 = Third left frontal convolution ; a small gyrus which was - 


practically unaffected. 
16 == “Oap” of Broca’s convolution. 
17 =: “ Foot” and “ascending portion " of Broca's convolution. 


18 = Left ascending frontal convolution. 
19 = Left ascending parietal convolution. 


` 
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B. 8 F., R. 3 F. = Right third frontal convolution. 
"B. A. F. = Right ascending frontal convolution. x 
‘Rel T. 8. = Right first tempord-sphenoidal convolution. , 
Note.—The section of the right hemisphere is at a slightly lower level 
than that of the left. ` 


~ Y Fie. 6. 


Longitudinal (horisontal) section through the brasn in the case of inte 
described in the text (the upper surface of section 5 in fig. 2). 
The area, of softening and destruction, which is shaded in black, involves 
the anterior (crbital) portion of the lower (third) left frontal convolution. 
] 40 £ 21 = Second left frontal convolution. : 
23 — Orbital part of the third left frontal convolution. 
48 = Anterior end of the first left i ae convo- 
_ lution. 


Fic. T. g 


The inferior surface of the frontal lobes of the brain in the case of "e 
desoribed in the text (the under-surface of section 5 in fig. 9). 

The portion of fhe lower (third) left frontal convolution which is shaded ` 
black, and to which the figure 24 points, was softened and degenerated. 


.'" NOTE ON THE UPPER TERMINATIONS. OF. 
"^' THE DIRECT CEREBELLAR AND ASCENDING 
ANTERO- LATERAL TRACTS. - 


BY ALEXANDER BRUCE, M.A., M.D., B.B.C.P.E., F.R.S.E. 


Cases of early degeneration'of these tracts in man do 
not appear to present themselves very frequently for examina- 
` tion at a stage when Marchi's method can be employed with 
success in tracing these to their ultimate termination; and 
_ since, in spite of the experimental work in animals done by 
Loewenthal, Mott, Tooth, and others, there still exists con-, 
siderable difference of opinion on this subject, the following 
personal observations may not be superfluous. 

In a case in which a sarcomatous tumour had compressed 
the spinal cord in the lower cervical region, recent ascending 
degenerations were found in the posterior columns on both 
‘sides, and in the lateral column of the left side, while an 
older degeneration, which did not yield any, or merely a 
minimal number of black granules when treated by Marchi’s 
method, existed in the ascending tracts in the lateral columns 
of the right side. 

. The cord, medulla, cerebellum, and cerebral peduncles 

. were impregnated in the usual manner with Marchi's solu- 
tion after previous hardening in Müller's fluid. . 
I.—The postero-median columns of both sides showed & ` 
complete degeneration as high as the nucleus gracilis. This 
dégeneration ended entirely in the nucleus, and did not 
extend either into the fillet, the restiform body (as stated by 
Thomas, Le Cervelet), or the tract of ‘Gowers (as recently 
. stated by Rosisolynio, Neur. Centrabl., October 15, 1898). — 
(Figs. 1 and 2). ; 
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 JL— There was a partial degeneration in the postero- 


external column. This' affected its inner portion from the 
periphery to the potero commissure, leaving the outer 


~ 





"Transverse section of the cord at the level of the second cervical segment. 


Postero-median column, 

Degenerated portion of postero-external column. 
Undegenerated ,, 

Direct cerebellar tract’ (or dorsal cerebellar tract). 
Ventral cerebellar tract. 
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Fie. 92. 


Transverse section through lowor medulla. 


F'uniculus gracilis, 

Nucleus gracilis. 

Degenerated portion of funiculus cuneatus. 
Undegenerated ,, ,, » » 
Dorsal cerebellar tract. 

Ventral cerebellar tract. 
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portion quite intact, The healthy outer portion was evi- 
dently formed by ascending. fbres frpm roots which had 
entered above the lesion and which, in ‘accordance with 
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Singer’s law, shad pushed the degenerated: ascending fibres 


` inward (fig. 1). The distribution of the degenerated and 
normal fibres within ihe funiculus cuneatus in the medulla 


. : remained the same as in the postero-external column of.the 


eérd, the degenerated ones occupied its inner half, and the 
healthy ones the outer. The fibres which entered’ the 
nucleus also maintained the same relationship (fig. 2), no 
degenerated fibres being found in its outer half. -As in the 
- case of the postero-median column, not a single degenerated 
fibre was tr&ceable directly into the restiform body or fillet, 


4 





Figs. 8 & 4. 
Trausve) se section through middle medulla. 


N. C. = Nucleus cuneatus. 
I. O. = Inferior olive. 
^ F. Inf. = Inferior root of the fifth nerve. 


Other letters as in Fig. 2. 


or to any other point beyond the nucleus. We may, I think, 
fairly conclude that the outer half of the funiculus cuneatus 
also terminates completely in the nucleus. 
III.— The direct or dorsal cerebellar tract could be traced | 
"upwards along the lateral margin of .the lower third of the 
medulla in the position usually assigned to it. -In front of . 
it lay the ventral cerebellar tract (fig. 2). 'The dorsal cere- 
bellar . tract passes backwards superficially to the inferior 
root of thé fifth nerve (fig. 3) to its position in the restiform 
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body, within which it occupies the central core (fig. 4), as was 
figured i in Mid and Hind Brain (plate IX). '- After entering 
the cerebellum it ascends in’ front of the nucleus dentatus, 
and, at the upper extremity. of the latter passes backwards 
along the convex margin of the superior cerebellar peduncle 
immediately after ‘that structure has emerged from the 
hilam of. thé nucleus dentatus (fig. 6). At ‘the posterior 
‘margin of the peduncle the cerebellar tract bends inwards 
towards the superior vermis, and terminates on both sides of 
the lobulus centralis, the lobulus monticuli, and, to a slight 
extent also, in the lobulus lingualis. The majority of the 
fibres terminate in the same side of these lobules, in the 
manner indicated in fig. 6; but a very considerable number 
cross the mesial plane in the great anterior or superior 
 decussating commissure of the cerebellum of Stilling, and 
end.in the cortex of the opposite side of the above-mentioned 
lobules. 

The superior cerebellar commissure would appear to be 
mainly composed of decussating fibres from the two cere- 
bellar tracts, andis therefore not to be regarded-as analogous . 
to the corpus collosum of the cerebral hemispheres, as some 
authors have stated. Thus the main termination of the 
dorsal cerebellar tract is partly direct and partly crossed in 
the upper portion of the superior vermis. A small number 
of degenerated fibres, after rounding the posterior margin of 
the peduncle, bend sharply downwards internal to the pos- 
terior part of the nucleus dentatus, and seem to reach the 
nodulus and uvula of the inferior vermis. The limited 
` number and sparse distribution of these degenerated fibres 
.'do not permit one to determine whether or not any of them 
crossed to the opposite side. No distinct evidence could be 
- found that any fibres terminate in any of the nuclei of the 
middle lobe, and it was quite certain that none enter the 
nucleus dentatus or the cortex of the cerebellar hemispheres. 

IV.—The ventral cerebellar tract does not become com- 
pletely disengaged from the dorsal until nearly the middle of 
‘the medulla. Below this it lies in front of the dorsal tract, 
forming a circumscribéd bundle close behind the - olive. 
Above, it lies first to the inner side of and then just behind 
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the lateral sido (fig. 5) of the medulla. In the pons it 
penetrates the corpus trapezoides on the outer side of the 
superior olive, ventral to the nucleus of the facial nerve 
(figs. 6 and 7),-and internal to its emerging root. Here 

(fig. 6), its fibres become cut somewhat obliquely, as they 


.begin to pass outwards and backwards. ` They pass in 
.front of the sensory root of the fifth nerve (fig. 8), and 


reach the periphery of the pons as it emerges from the 





Fie. 5. 


HC Transverse section thi gugh upper medulla. 


P. = Pyramid, 
VII. N. — Nuoleus of seventh nerve. 
VII, Ha VIT., == Parts of seventh nerve. 
VIII = Eighth nerve, vestibular root. 


` Other letters as in preceding figures. 
Note.—The black dots in D.C.T. and V.C.T. are indicated too faintly. 


: cerebellum, Here they lie just external to the anterior part ` 
of the, lateral fillet. [In fig. 8 a few of the uppermost fibres |. 
' of the direct cerebellar tract come into view, and suggest an 


appearance of continuity with the ventral cerebellar tract.] 
From, this point they curve along the outer side of the 
superior. cerebellar peduncle in an upward, and backward 
‘direction, then inward round its posterior margin,.and then 
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3H Pios. 6 & T. 
Transverse section through lower pons and cerebellum. 


N.-D. == Nucleus dentatus, 
S. O. ==-8uperior olive. ' 
C. T, == Corpus trapezoideum. 
S: OQ. P. — Superior cerebellar peduncle. ' 
D'. 0.1". — Orossed degenerated dorsal cerebellar tract, 
d. c. ¢, =: Healthy dorsal cerebellar tract from opposite side 
‘ e == Lobulus montiouli. 


Da Fifth nerve nuoleus. , 
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Fic, 8. 
Section through pons at the level of the emerging fifth nerve, 
Letters as before, 


V. C: T. = The ventral cerebellar tract is seen rounding the root of the V. 
j nerve, and becoming apparently continued. in a backward 
direction along the outer aspect of the superior cerebellar 
pedünóle, into the anterior medullary velum. The inter- 
mediate portion, however, belongs (D. O. T.) to the dorsal 

cerebellar tract. 





Fie-% . s 


Section though pons immediately above the nucleus of the fifth nerve. 


V.C. T. = The ventral cerebellar tract in two positions near the lateral 
filet, external to‘the supenor ‘olive, and-again in the anterior 

A medullary volum (A. M. V.). D 
M. F. = Median fillet. ' i ‘ 
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, inwards ` and downwards towards ile anterior ‘medullary 
' velum (figs. 8, 9, 10): The description just- given corres- 
- ponds absolutely with that given by Mott as the results 
.of experimental section of the tract inthe cord of the 
monkey. The degenerated tract-was rendered quite visible 
to, the naked eye after the part had been fourteen days in ` 
Müller's fluid, and I regret that I did not have it drawn 
before cutting up the tissue into thin slices for immersion 
in Marchi’s solution. It ended in the lingual lobule of 
the vermis, and almost entirely on that ofthe same side. 
There was .some indication that a few of its fibres entered 


V eT 





Fra. 10. 
Section at a level slightly higher than that of Figure 9. 


V. C. T. — Tho ventral cerebellar tract is now seen curving round the 
posterior-extremity of the superior cerebellar peduncle. 


4he inferior corpus quadrigeminum on the same and on the 
opposite side, but the number of fibres which did so was 
altogether insignificant compared with the number which 
entered the lingual lobule.  . 

From the above description; it is evident that the ventral 
cerebellar tract has in man the same course and termination 
which have been assigned to it in animals by the observa- 
`- tions of Loewenthal, ahd, in this country, of Mott and Tooth. 
I am not in a position to state definitely whether any of the 
fibres of the ‘tract ended in the lateral nuckius of the-medulla. 
Some of them passed through that nucleus, but I could not 
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say whether the number of degenerated fibres was less ‘on 
its upper than on its under side. | Unless there is a very 
distinct diminution in the number of degenerated fibres at 
two different levels, one cannot be certain that that diminu- 
tion is not due to some accident in the penetration of the 
Marchi’s liquid. Therefore I hesitate to state definitely 
that any of the tract terminates in this nucleus, although 
it is extremely probable. 


+ 
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ON . THE DORSAL OR SO-CALLED' SENSORY 
NUOLEUS OF THE GLOSSOPHARYNGEAL 
NERVE, AND ON THE. NUCLEI. OF ORIGIN 
OF THE TRIGEMINAL NERVE. 


BY ALEXANDER BRUOE, M.A., MD., F.R.O.P.E;, F.R.S.B. | 
' Lecturer on Pathology, School of Medicine, Edinburgh, dc. 


. THe origin of the glossopharyngeal and vagus nerves ure 
for the most part stated as being, firstly, & motor nucleus, 
_ the nucleus ambiguus ;, gecondly, a sensory nucleus, or dorsal . 
" nucleus lying to the posterior or outer side of the hypo- 
glossal:nucleus; and thirdly, the nucleus of the descending 
root or fasciculus solitarius. With regard, to the nucleus | 
ambiguus there is practically no doubt that this.is motor in 
function. There may be considerable differénce of opinion 
_ &8 to whether the nucleus sends fibres to the,nerves on both 
` sides or only to that of its'own side; but it is universally 
admitted to be a motor, nucleus. In like manner, with 
regard to the descending root or fasciculus solitarius, there is 
now. & practical unanimity among neurologists that this is 
_ sensory in function, and that its fibres terminate in relation 


` to cells in’ the gelatinous substance situated in immediate 


proximity to it.. 

The dorsal ox so-called sensory nucleus has.up to & 
recent date'been generally assumed io be, as the name 
implies; sensory m ‘nature, although this view has' not 
been universally accepted. While Kólliker, Cajal and Van 


: Gehuchten are agreed that it is sensory, on the other hand, 


observers like Eisenlohr, Dees, Forel, Homen and Marinesco 
maintain that the nucleus is motor and not sensory. In 
Kolliker and Naegeli's Festschrift, 1899, Forel discovered 


that, when the glossopharyngeal nerve of the newly-borfh 
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auinstcplg Was - divided, the. cells of the s -80- -called sensory. 
. ‘nucleus atrophy and disappear completely. On the strength 
H d ‘of, Gudden’s law -he argues that the cells would not have. 
"disappeared had they not been the cells of ‘origin of the 
No NE and, therefore, that they must be mótor or efferent . 
and not: sensory in their nature. Tn ‘contrast to this, while’ 
‘ut o- the fibres of fasciculus solitarius had also degenerated, the > 
"cells in the gelatinous substance in’ rélation to which these. 
fibres termináte were ‘practically unaltered, being merely., - 
: D NI ‘approximated to. each’ other by the' disappearance of the 
; "terminal fibres which had lain, between them. This paper . 
) passed almost unnoticed until, in 1897, Marinesco published 2 
“in the Comptes rendus de la Société de Biologie a short but = 
ae important article on, the result of the examination of, the 57 
‘nuclei, by Nissl’s' method, shortly after section of.the glosBo- os 
, pharyngeal- nerve. He ascertained that six days after section 
“ reaction à distance ” had begun in the dorsal nucleus. In, 
“fifteen days the reaction was complete. ` It ig now well. ‘ 
. known that. this phenomenon * only occurs, iir ‘cells. of the | 
' same neuron 88 ‘the divided fibres, and that, it does ‘not , 
„appear in the nuclei which &re not ditecily connected with : s 
~ the nerve fibres. Therefore he- argues that if. the root 
e ' passing to this nucleus were sensory 3m function, it would. 
^' v not, have. beer directly connected with the. cells of- ihe, 
T nucleus, and that they would not’ have undergone the.’ UN 
| "' degeneration mentionéd, Marinesco also, found that the, 
Yr üuclerís ambiguus showed .the same reaction, ‘and has pu^ 
" — forward the ingenious: theory that the nucleus ambiguus is n i 
. v the motor centre for the striped- muscles supplied by the M. 
- vagus and glossopharyngeal nerves,‘ while the small-celled ` 
‘dorsal’ nucleus is the centre for the nón-striped. Inuséles, 

i ‘ , The Opportunity has recently been afforded me of exam- 
‘ining a case in which & tumour, after destroying the: fifth’ - 
nerve, had: completely involved the glossopharyngeal nerve-, 
‘within the jugular | foramen, but had spared the'vagus nerve. `> 

.' The medulla was carefully prepared ‘by Marchi’s method 
k and cut into fine sections, with the result that complete | 

` córroboration was given of the views of Foreland Marinesco. 
It was. s. found that while, the whole of the (erate 
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fibres which enter the upper part of the fasciculus solitarius 
were degenerated, not a single: degenerated | fibre ‘could be 
traced towards the dorsal nucléüs or to the üüçleus: ambiguus. 
The appearance presented is indicated in fig. E This condi-. 
tion of the fibres entering the dorsal nucleus obtained in all 
the sections involving the glossopharyngeal nucleus, so that 
there could be no manner of doubt that the nerve roots 
connected with it were not afferent, but efferent in character. 
The fibres of the fasciculus solitarius which were found to 
be degenerated at its upper extremity gradually disappeared 
in a downward direction, obviously because they terminated 


in relation to the cells of the gelatinous substance, while 


healthy fibres, belonging no doubt to the vagus nerve, 
entered below, so that in its lower two-thirds the main 
portion of the fasciculus was formed by undegenerated 
fibres (fig. 2). ` 

We may conclude, therefore, that the fasciculus solitarius 
is an afferent nerve belonging, in its upper part, to the 
glossopharyngeal nerve, and in its middle and lower part 
mainly to the vagus nerve ; and that the dorsal nucleus and 
the roots from it are motor, as suggested by Forel and 
Marinesco, and not sensory f 

The examination of the degenerations which followed the 
destruction of the fifth nerve showed that :— 

. (1) The descending or (as I prefer to term it) the superior 
root was intact. Therefore we may assume that this root 
is efferent and not sensory. This is in harmony with the 
recent experiment of Ferrier and Turner. 

` (2) The motor root was intact. 

(8) No degenerated fibres were traceable mto the locus 
coeruleus of the same or of the opposite side. 

(4) The sensory root was entirely uncrossed. Its fibres 
terminated in the sensory nucleus of the same side, and also 
passed downwards in the ascending (or inferior) root. The 
vast majority of these lay on the external aspect of the 
gelatinous substance of Rolando, but a considerable propor- 
tion passed downwards on the inner aspect of this structure, 
corresponding to what I described in my “ Illustrations of 
Mid and Hind Brain," in 1892, as the inner descending root 
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{Permission “aes not granted for this RM of the 


spinal cord, so that I was ynable to. denen the lower 


limit of thé degeneration i in. this .root.] ]. 


..The analogy between the nuclei of origin of the iih 
; nerve and those of the vago-glossopharyngeal nerve is very 


‘Striking : each has a motor nucleus; each has a descending 
‘sensory root; and each has a ‘nucleus composed of cells 
different in character from those of the motor nucleus but 
‘giving origin to efferent fibres. It is true that the cells 'of 
-the upper root; of the fifth nerve are not of the same 
‘character as those of the dorsal nucleus: of the vago- 
glossopharynge l nerve. But in other respects xi gimilarity 


, is very close. 


This similarity leads one to enquire whether this three- 


. fold origin may not be the primitive arrangement for the 


cranial nerves--a sensory root, a motor root to striped 


muscle, and an|efferent root (to non-striped:muscle?). This 


arrangement has persisted in the two sets of nerves under 
consideration, but has disappeared more or less completely 
in the remairing cranial nerves. In the third nucleus, 
however, we have the remarkable postero-internal, group 
-of cells (Edinger-Westphal nucleus) which differs from: the 


remainder of the nucleus in the character of its cells and in . 


its pallor in Weigert Pal sections—points of ‘resemblance to’ 


the dorsal vago-glossopharyngeal nucleus. .There is some 
reason to think that this nucleus supplies the non-striped 


muscles of the iris. Again, within the hypoglossal nucleus . 


there is at one point a small circumscribed’ group of cells, 
somewhat similar in character to the postero-internal group 
in the third nucleus, which mm be & remnant of this 
‘efferent nucleus. ' 

The faci nerve has been s0 adido that ay 8 motor 
element is now detectable, and the same may be said of the 


sixth and fourth nerves. In the lower vertebrata, however, 


.it may be possible to find traces of the ng element in 

these. i 
Whether. farther search will confirm the hypothesis of 

this mode of origin of the cranial nerves, it may now, I 
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*hink, be rep as certain, on the ground of the experi- 
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ments of Forel, Maneio ‘Ferrier "nd Turner in animals, 
and my case of pathological destruction of the nerves in 
man, that both the dorsal glossopharyngeal nucleus and the. 


nucleus of the upper root of the trigeminal nerve give gg 
. to fibres which are efferent. r 


` ' ye 
DESORIPTION OF FIGURES. WE 


à E Fra. 1. 
Transverse section of upper medulla, prepared by Marchi’s method. 


N. XI. = Nucleus of hypoglossal nerve. 
IX.D.N. == Dorsal nucleus of glossopharyngeal nerve. 
VIII. Int. == Internal nucleus of auditory nerve. ý i 
F.S. == Fasoiculus solitarius, or descending root of glossopharyngeal 
nerve, in & state of: degeneration. ' 
IX. D.B. == Root of Le um E nerve from iium nucleus, un- 
' an degenerated. À 
' O.R. == Corpus restiforme. 
V. Inf. == Inferior root of nerve. 
IX. = Ths glossopharyngeal nerve, 
4 
Fia. 2 
Transverse section of the lower medulla. 
N.G. — Nucleus gracilis. 
N.C. = Nucleus cuneatus, 
FPS. — Fasciculus solitarius, degenerated only slightly, contains healthy 
uc fibres from vagus. 
V. Inf. = inferior root of V nerve, showing degenerated fibres on the 


inner side as well as on the outer side of the gelatinous 
' substance of Rolando. 
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EXPERIMENTAL OBSERVATIONS ON HARLY 
DEGENERATIVE CHANGES IN THE. SENSORY 
END ORGANS. OF MUSCLES.! í 


BY F. E. BATTEN, M.D. 


CONTENTS. 
- (1) Introduction. . 
(2) Object of the research. . 
(8) Plan of research. 
` (a) Operative procedure: 
(b) Mode of preparation of fund. 
' (c) Microscopical examination. 
(4) Bunny of results obtained. 
(5) Comparison of results with those of other observers. 
(6) Conclusions. 


(1) INTRODUOTION: 


While examining the muscae under various patho- 
logical conditions,’ I found that certain degenerative changes’ 


_ réndered apparent by the Marchi-method, were present in 


the nerve termination in a case of tabes dorsalis, whereas. 
ihe nerve passing to thé end organ remained apparently 
normal, and as & possible explanation it was suggested that 
degenerative changes might take place at a point remote 
from the cell, the intermediate portion of the nerve re- 
maining unaffected. It was, then, in the hope of being § able 
to produce these appearances that the following series of 
experiments were undertaken, and although the results 


!The expenses of this research have been defrayed by a grant from the ' 
Scientific Grants Committee.of the British Medical Association, and the 
gr ae e examination performed in the Pathological Laboratory of the 
ational ospital, Queen Square. | 
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hoped for have not been obtained, yet the experiments have 
yielded results sufficiently important do justify their being 
placed on record. Dogs were alone used and inasmuch as 
previous experience had taught me that the smaller the 
animal the more difficult it was to tease out the muscle- 
spindle, large animals were alone used. 

I am indebted to Dr. Risien Russell for performing the 
operations, and our thanks are due to Professor Vaughan 
Harley for allowing the experiments to be conducted at 
the Laboratory for Chemical Pathology at University College, 
London. 

Having in a recent paper dealt somewhat fully with the 
work of previous observers, I do not propose to repeat the 
historical digest there given, but I have under heading (5) 
discussed the results of those observers which are most nearly 
in relation to the present subject. 


(2) OBJECT OF THE RESEARCH. 


The two chief objects that I had in view when I under- 
took the experiments on the result of which this paper is 
based were:—(a) To ascertain whether degeneration of 
the part of the neuron most remote from the cell takes place 
before other parts of it suffer similarly. (b) To reproduce 
if possible in animals the changes which I have previously 
shown to be present in the terminal end organ in the case of 
tabes dorsalis in man. 


(8 PLAN OF RESEARCH. 


(a) Operative Procedure.—The animals were placed under 
the influence of ether administrated by inhalation, and 
anesthesia thus induced was maintained throughout the 
operation. The hair was shaved from the neck, the skin 
thoroughly cleansed by means of soap and water, and then 
carefully disinfected by means of perchloride of mercury 
lotion (1-1,000). Dr. Russell then made a longitudinal 
incision in the neck, exposed the mixed nerves which enter 
into the formation of the brachial plexus, and by severing 
them close to their point of emergence from the neural-cang} 
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(c and where they combine to form the ‘plexus, was enabled to ` 
femove large’ portions ‘of the nerve trunks from the 5th 
cervical to thé 1st dorsal inclu&ive. ^The edges of the skin: 
‘wound were brought together by means of sterilised horse- 
-hair sutures, after all hæmorrhage had been arrested, and. 
an n antiseptio dressing then applied. 

' The animals were allowed to live for periods of twenty- 
four, forty-six, seventy-two, ninety-six, and one hundred, 


and twenty hours and seven and fourteen days, at the end of s 


which times each was killed by an overdose of chloroform 
administeréd by inhalation. 

.(b) Mode of Preparation of Tissue. —Immediately after 
the animal was killed the fore-limb was removed and the 
. biceps-muscle dissected out, this was cut into small pieces 

_in the direction of the muscle fibre and placed into Sihler's 
' solution No. 1. The skin was then removed from the 
remaining portion of the leg, and the whole placed into 
Muller's fluid. 

From each biceps, after being treated by Sihler's method,! 
12 or more spindles were teased out, of these 3 were mounted 
in the ordinary way in Canada balsam’ without further 
staining, 6 others were placed into Muller's fluid for fourteen 
days and then into Marchi's fluid for'seven days, they were 
then washed in water for two days, and after being treated 
in the usual manner were embedded in celloidin and cut ina 
longitudinal direction in series. Of the spindles so treated , 
two were mounted without further saning, while the other 4 
i four were stained by Pal's method. i 

' From the fore-limb, after hardening in Muller'$ fluid for 
four months, the -supinator longus muscle was removed 
‘together with the musculo-spiral nerve portions from the 
‘muscle, and portions from the nerve, both near its entrance 
into the muscle and also high up in its course through the 
brachial plexus, were placed into Marchi’s fluid for seven : 
days, and after being treated in the usual manner they, were ` 
,. embedded in celloidin and cut in a longitudinal and transverse ~ 
direction. £e 


, ‘For details of this method see original paper Archiv. ix Anat. Physon s 
ebysiologisohe aired B 8. 202, 1895, or BRAIS, 1897, Re 
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(c) Microscopical Examination.—I propose to deal with 
the various points in the following order :— 

I. The muscle-spindle and the nerve termination as 
studied by Sihler’s method (Table L). (a) Under normal 
conditions; (b) At various times after section of nerve. 

II. The muscle-spindle and the nerve termination as 
studied by (1) Marchi's method ; (2) Pal's method (Table 
IL., columns ii. and 3i); (a) Under normal conditions; (b) 
At various times after section of the nerve. 

III. The condition of the nerve within the muscle, at its 
entrance into the muscle, and near its origià from the cord 
at various times after section of the nerve; (a) by Sihler’s 
method; (b) by Marchi’s method; (c) by Pal's method 
(Table IT.). 


I. The muscle-spindle and nerve termination in the dog 
as studied by Sihler's method. 


(a) Under Normal Conditions. 


The muscle spindle of the dog is as it is in other animals, 
spindle in shape, being generally about 3 to 4 min. in length, 
though it is not easy to measure its actual length, as the 
sheath gradually becomes thinner and thinner, and the 
exact point of termination is difficult to fix. In breadth the 
muscle-spindle measures about ‘16 mm. at its broadest part. 

Two nerves as a rule enter the muscle spindle, the one 
—a nerve composed of fibres of varying size, but containing 
large fibres (‘008 mm.)—enters the equatorial region, the other 
—as nerve containing fine fibres (002-004. mm.)—enters to- 
wards the pole. Fine, well striated muscle fibres, generally 
two, sometimes three in number, enter the spindle at one pole 
and pass through to the opposite pole; at the equatorial 
region these muscle fibres undergo division, varying greatly 
in size, the smallest measuring about ‘004mm. in diameter, 
others measuring ‘016 mm. and ‘024mm. Towards the 
poles the fibres are more uniform in size, measuring about 
024 mm. (extra-fusal muscle fibres measure about ‘05 mm.). 

These fibres are enclosed in a sheath’ composed of fing, 
lamine with elongated nuclei, like the Henle sheath of a 
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nerve, there being as a rule one or two layers at the pole 


and increasing to four or five layers at the equator. i 

The nerve bundle which enters the equatorial region . 
gives off fine nerve fibres, which pass towards the poles 
of the spindle and lie parallel to the muscular fibres 
(plate TIL, fig. 1). The method of termination of these 
fibres in the dog I propose to deal with at some future time. 

The same nerve bundle gives off large nerve fibres ; 
these as a rule make a bend soon after entering the spindle 
and come to lie parallel to the intra-fusal muscle fibres at a 
point near the equatorial region of the spindle; the intra- 
fusal.muscle fibre at this point is seen to have lost its 
transverse striation, and contains large, clear, hexagonal 


cells (plate I., figs. 2-5, etc.), which at one point completely 


fill the muscle fibre, but gradually tail off in both directions 
into extremely fine cells, which. lie in the centre of the 
muscle fibre (plate I., fig. 5). These large hexagonal cells 
appear to have no nucleus, they stain feebly with hematoxy- 
line (unless previously treated with Muller's fluid, in which 
event they stain well’); they completely interrupt the 
striation‘of the muscle fibre so long as they fill it, but as they 
tail off the striation again begins to appear, and becomes 
marked before the cells have completely tailed off (plate I., 

figs. 5 and 11). These cells measure from '006 to: *008 mm. 


. in diameter, and were first described by Kuhne? Around 


these cells the nerve fibre, or rather, the axis-cylinder, 
winds itself in a spiral form (plate I., figs. 2 and 5; plate 
II., fig. 2), the nerve seems sometimes to join the spiral in 
the centre of its course (plate I., fig. 2), sometimes towards 
the end; the spiral is not always perfectly regular in its coils 
(plate I., fig. 2), and usually passes for a short distance on to 
the striated portion of the muscle. The spiral occupies in 
the whole of its length about ‘16mm. (plate I., fig. 1); the 
nerve fibres composing the spiral are about ‘002 mm. in 
diameter, and there are on the average 12 or 18 coils in me 
1 Seo statement in BRAIN, 1897, p. 157. 
*It is not improbab]e that the method of preparation is in part responsible 
for the shape of these cells, which are swollen up by the action of the acetic 
oid; I am of opinion that they are in reality nuclei which are aggregated at 
this pointi in the musole fibre. 
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Fie, 1.— Photograph of a normal musele spindle from a deg, showing two spiral nerve terminations. The lower 
nne is clear, the upper one lies under the nerve and nct se distinet, The nerve can be seen entering from the left, 
and before reaching the spiral divides into two, Above the spindle is seen an artery, and above the artery another 
nerve passing to the pole of the spindle, Magnified 70 diameters, 











Nerve, 








Fic. 2.—Th Me spiral nerve termination under higher mayuitication. The nerve ean be seen passing from 
the left, it divides into two, the lower branch makes a double curve and passes to the lower spiral, the upper braneh 
passes direct to the upper spiral, Between the coils of the spiral the outline of sowe of the large intra-museular 
cells can ge seen, and to the left the spiral can be seen passing on to the stria x portion of the musele flbre, 
Magnitled 230 diameters, 
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r disappeared and in its place: are seen ova. 
ells me darkly eining borders and gra 


specimen, Piet that possib 
cells are fewer i in number (plate L; fig. 















ne still r remain. The aeui cells have besoins 
mewhat shrunken in size, are irregular and granular in 
appearance. The nerve passing to this portion of the spindle 
can still be easily traced, but the staining is irregular, 
rtain parts staining very darkly, other parts being un- 
ained, the nerve seems to be broken up into elongated _ 
granular. segments. The stiration of the muscle is well pre- aa 
served (plate I., fig. 11). i 

| Fourteen days after Section of the Nerve.—The spinal à is 
easily recognised in the muscle although the guiding nerve 
bres are no longer so distinct and there is a general increase 
mall round cells. The intra-museular cells within the 

le are now very irregular in arrangement and shape, 
as are seen are markedly granular, and form no disti nct E 
y within the muscle fibre (plate I., fig. 12). 































IL The muscle spindle and the nerve ttn iS 
indied by— e 


| (1): "Marchi's method.—(a) Under normal conditions. 


"The normal musele spindle stains a uniform brown colour 

y this method, the various parts of the spindle are easily A 
ognised, but there is no contrast between the various 
wis of the spindle. 





(b) At various times after the Section of the Nerve. 
In the first seventy-two hours no change can be seen in 
the spindle and the finer nerve fibres.. 
In ninety-six hours although no obvious change is to be 
noted, the nerve fibres stain rather darker than normal. 
“In one hundred and twenty hours no further change: is 
apparent. 
' At the seventh day after section of the nerve there 
is a large increase of fat around the spindle, and within the 
spindle fine, fat globules can be seen, but there is no obvious 
tty change within the intra-muscular cells. 





Prars III. 





Fio. 1,—Photograph of longitudinal section of a normal muscle spindle stained by Marchi-Pal 
method, The nerve is seen passing to the spindle on the left. Owing to the spindle not being eut 
exactly in its longitudinal axis, an interruption of the nerve occurs, The nerve is again seen in the 
centre of the field, and dividing, sends one branch (a)—a nerve of small calibre—to the pole of the 
spindle ; another thicker branch (b) passes to the equatorial region, where it makes a double turn 
and again divides, Under the microscope the intra-museniar cells can be seen just to the right of 
the first bend, and the striation of the muscle fibre is interrupted thereby. The spiral termination 
cannot be seen by this method. 





Fic, 2.— Photograph of a spiral nerve termination within The spindle, showing that the spiral 
termination is sometimes double, — 
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Even at the fourteenth day after section of the nerve, 
although there are numerous fine fatty granules throughout 
the spindle, yet the changes shown by this method are not 
very striking. 


(2) Pal's method.—(a) Under normal conditions. 


In the normal muscle spindle the nerves passing to the 
spindle stain well, and the fibres can be traced into the 
spindle, the finer ones passing towards the poles, while the 
larger can be followed up to the point in the intra-fusal 
muscle fibre where the large cells above described exist, at 
this point the nerve seems to make a bend, sometimes 
double (plate ILI., fig. 1), and then may divide again on the 
surface of the muscle fibre (plate. III., fig. 1). The spiral 
termination'cannot be traced by this method, though there is 
possibly slight indication of it. The intra-muscular cells 
give to the muscle fibre in which they lie a granular appear- 
ance and do not appear so large as by Sihler's method. 


At various times after Section of the Nerve. 


During the first forty-eight hours after section no obvious 
change can be noted in the spindle. Seventy-two Hours 
after section the nerve appears to be broken up into short 
segments ; it stains, however, fairly well. 

One hundred and twenty hours after section the breaking 
up of the fibres is rather more marked and the finer fibres 
stain less well. 

. Seven days after section the nerve has to a large extent 
lost its capacity of staining by Pal’s method, the nerve stains 
in parts, the muscle fibre preserves its striation and the 
intra-muscular cells are not obviously altered. 

Fourteen days after section the nerve stains very slightly 
by Pal’s method. At certain points within the spindle there 
are small areas of black granules giving the appearance of 
some fatty degeneration, but the granules are not arranged 
in rows and do not give the usual appearance of degenerated 

nerve fibres. 

l By both the above methods some change is shown in the 
nerve fibre between the fifth and the seventh day afee» 


P 
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section of ‘the. nerve, but, so’ ‘far as the fine nerve fibres are 
concerned, the changes are-by no means definite enough us 
be of much service. . 

At no time do the intra-musoular cells’ dox any fatty 
change either by the Marchi or Marchi-Pal method. 


III. The conditions of the nerve within the muscle, at 7 : 
^'the entrance into the muscle, and near its origin from MER 3 


et 


cord at various times after gection, ‘of the nerve. 


(a) Sihler's Method (the following applies to the intra- l 


muscular nerves). 


The primitive sheath of the normal nerve fibre is stained, 
the medullary sheath is unstained, or only slightly stained, 
and the axis-cylinder is as a rule somewhat slightly stained, 
the depth of staining being in part due to the penetration 
: of the stain, there are some darkly stained nuclei lying in 
or below the primitive sheath. There is an absence'of all 
granular appearance of the axis-cylinder. The nodes of 
Ranvier are best seen on the large nerve fibres. ~- 
Twenty-four hours after Section of the Nerve.—The 
axis-cylinders begin to have a slightly granular appearance, 
and are interrupted in places. 


Forty-eight hours after Section of the Nerve. —The axis- ` 


cylinders have & more granular appearance. 

Seventy-two hours after Section of the Nerve.—The axis- 
cylinders tend to become thin in parts, and are broken up 
in segments, and are granular in appearance. —' ~ 

Ninety-sia hours after Section of the Nerve.—' The axis- 
cylinders now stain in patches, certain portions being more 
darkly stained than normal, while other parts are but 


` slightly stained, the segmentation is’ marked, and the nodes 


of Ranvier darkly stained.- 
One, hundred and twenty hours after Section of the 


Nerve.—There is no marked ‘change from the foregoing’ : 


observation. f 
Seven days aften Section of the-Nerve.—The segmentation 
of the fibres is much more marked, and the finer fibres 
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-are "broken up into elongati shaped pieces,” Which’: are 
extremely grahular.. _ f 
Fourteen days after Sohon of the Naro. —The axis- 


i ylinders have in places become very thin, with granular 


‘masses at intervals, the general. appearance of the nerve 


i ms cis thet it stains less than the normal nerve. 


(5) Marchi’s Method. 
The normal nerve fibre stains a light brown colour, and 


"at & lew points some darker pigmentation of the nerve 


occurs, situated usually on the outer side of the medullary 
sheath and not at the nodes of Ranvier. 
Twenty-four hours after: Section of the Nerve. EN 


, change can be noted. 


. Forty-eight hours "after Section of the Nerve.—The 


medullated sheath of the nerve is possibly in parts more 
. darkly stained than normal, and this is more obvious in the 
. upper two portions of the nerve ihan in the nerve within , 


^ the muscle. 


Seventy-two hours after Section of the Nerve.— The pig- 
mentary changes are now seen in the intra-muscular, nerve 


fibres, and appear to be less in the middle segment than 


` higher up. 


Ninety-six hours us Section of the Nepales q pig- 
mentation is more marked at all levels examined, but it, has 
not the characteristic appearance of fatty degeneration. 

One hundred and twenty hours after Section of the 


Nerve. —No further change is to be noted. 


, Seven days after Section of the Nerve.—The degenerative 
changes have become marked, though not extensive, the 
changes appear to be about equally marked in the whole’ 
course of the nerve, and not more marked peripherally than 
ice ^ ; 

' Fourteen days after Siloh of the Nerve.—The A : 


` ' . tion ofthe;nerve is now well marked i in the whole course. 


'(c) Pal's Method. 


The normal nerye fibres .stain well by this method, the 
médullary sheath staining darkly with a regular Qui. 


dies the central portion of is fibre clear. 


Y 


4 


t 
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Twenty four hours: after Section of the Nerve. —No i 
change i is to be noted. : ^ 
_ Forty-eight hours after Section of thé Nerio. —The nerve 
‘shows & somewhat beaded appearance, the fine intra- 
muscular fibres do not show this change 80 markedly as,the ' 
larger fibres. 
Seventy-two hours after Section of the Nerve. The” 
. beaded appearance of the nerve is rather more obvious. 
Ninety-six hours after Section of the Nerve.—The nerve 
` begins to stain irregularly, and the segmentation of the fibre 
is more marked. 
One «hundred. and twenty, hours after Section of the 
Nerve. Ihe nerve presents the same Soren as above 
\ described. 


Seven days after Section of the Nerve.—The nerve stain in 


very irregularly, the medullary sheath is broken up into a ` 
number of fine; darkly staining granules, and i in many parts 


' the sheath no longer stains. 


. Fourteen days after Section of the Nerve.—The nerve f 
has still further lost its capacity of staining by this method, . 


“~ and the degeneration is equally marked in the inia auol z 


nerves, in the nerves near their. entrance into iud muscle, 
and in the nerve near its origin. 
With regard to the above two methods, although elam 


, changes in the nerve may be noted as early as the seventy- 


second hour after section of the nerve, yet the changés do 
nót become definite and reliable till between the fifth and 
seventh day after section of the nerve, and it cannot be said ` 
that changes make their appearance in the peripheral portion 
of the nerve before the more centrally situated portion of 
the nerve. 


(4) SUMMARY OF RESULTS OBTAINED. 


(a) The examination of the muscle spindle im dogs bas ‘ 
shown the existence of a spiral ‘form of nerve termination 
surrounding & fine muscle fibre, in the cehtre of which there 


. exists large, clear, non-nucleated cells. These cells. are 


shown to tail off at either end into smaller cells, which liein 
thescentre of the muscle fibre. ] ^ t 


t ` * 
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This spiral is shown w be in -touneton with a large 


-  merve fibre. 


(6) It is also shown that twenty-four TE after section 
of the nerve changes are present in this spiral termination, 


i &nd become marked in forty-eight hours, such changes con- 


sisting of | breaking up of the spiral, the appearance of 
elongated and .oval granular cells. Further changes take 
place in the intra-muscular cells, and also in the axis- 
. cylinders of the, intra-muscular , nerves at an early period 
after section of the nerve. 

' (c) It is also shown by Marchi and Pal methods that 
degeneration of the medullated sheath of the nerve does not 
become apparent until between ihe fifth and seventh day 
after section of the nerve, and then ig »present in the whole 
course of the nerves at the same time. 


- (5) COMPARISON OF BnsuTS WITH THOSE OF OTHER 
OBSERVERS. 
in 1888 Cattaneo! showed by means of a gold diais 
method of staining in rabbits and guinea-pigs that changes 
were present in the nerye termination in the musculo- 
- tendon organ twenty hours after section of the nerve, such 
changes disappearing after the third to the fourth day after 
section of the nerve. 
Although he describes the muscle spindle, he does not 
recognise its close relationship to the musculo-tendon organ. 
. He further adds'that which I think is borne out by 
^ the present series of experiments, viz., that the degeneration 
' of the medullated portion of the nerve is slow compared to . 
' that of the non-medullated part. 

. In 1898 Ruffini,‘ using the gold chloride method, described 
in cats an annulo-spiral termination within a muscle spindle, 
and he gives & diagram of the appearance, which certainly: 
closely resembles that which I have described in this paper, ` 
but he does not describe or figure the large intra-muscular 
cells'nor the interruption of the striation of the muscle fibre 
which occurs at this point. 

; In a recent paper in BRAIN" he refers to three forms: 
of the nerye ending within the muscle-spindle, and the me? 
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described in this paper undoubtedly corresponds with his 
‘primary form of ending," as it is the one connected with 
the large nerve fibre. In a still more recent publication in 
the Journal of Physiology he gives a detailed description 
‘and diagrams of the three forms of nerve ending, the 
primary spiral termination, the secondary “ flowered end- 
ing," and the tertiary * plate" ending which is not motor. 

. In 1896 * Weiss and Duiil, using gold chloride and other 
methods described in guinea-pigs, rabbits, and cats, the . 
‘large intra-muscular cells and the nerve as terminating 
between these cells, these they figure in their plates, but 
they do not figure any spiral nerve termination round these 
nuclei. 

Kerschner* also showed before the Anatomical Society i in 
Vienna a specimen demonstrating a form of nerve termina- 
tion winding round the muscle fibre within the muscle- 
spindle. 

ln 1890? Dogiel, using the methylene iiis method, 
describes a spiral in frogs in connection with a nerve fibre of 

. large size, but does not figure it. 

Quite recently, in March of the year 1898, Huber and 
De Witt figure a spiral nerve termination obtained from 
amphibia, reptiles, birds, and the mammals. ' 


(6) CONOLUSIONS. 


The first object of the research was to ascertain whether 
degeneration of that part of the neuron most remote from 
the cell took place before other parts of it were similarly 
affected, and in regard to this first point, it has been shown 
that after section degeneration of the medullated sheath of 
the nerve takes place in the whole course of the nerve at the 
same time, and that the centrally situated portions of the 
nerves suffer as soon as the peripheral. With regard to the 
&xis-cylinder, it has been shown that changes take, place in 
the terminal portion within twenty-four hours after section 
of the nerve, but it has not been proved that similar changes 
do not exist in the, axis-cylinder near the cell, the methods 

* employed failed to demonstrate tbis point. ! 


a. * 
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The second object of this research was to' reproduce, if 
possible, in animals the changes which I have shown to be 
‘present in the terminal end organ in the case of tabes 
: dorsalis in man, and here the experiments failed to show by: 
. the Marchi method those fatty changes in the intra-muscular 
cells-which were found in the above case. - 
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DESCRIPTION OF PLATE I. 


Fra. l.—Drawing of spiral nerve termination within normal muscle 
spindle made under the camera lucide. The relative positions of the spirals. 
and the mtra-muscular oells is well sean. Two fine nerve fibres are seen 
below the spirals. 

Fra. 2.—The same spiral under higher magnification, showing junction of 
nerve with spiral, and the tailing off of the intra-musoular cells. 

Fra. 8.—Drawing from another spindle to indicate the pomtion of the 
spiral nerve terminations within the spindle. 

Fie. 4.—Drawing of the same spindle to show the spiral nerve termination 

(a). 5 | 

Tua. 5.—Drawing of the same spiral, under higher magnification, showing 
the tailing off of the intra-muscular cells in both direotions. 

Fia. 6.—Drawing from part of an intra-fusal musole fibre containing the 
large intra-musoular cells twenty-four hours after section of the nerve. The 
nerve is seen approaching from the left, it looses its myelin sheath and 
divides into two, one part going to the first coil of the spiral, the destination 

` of the other is not apparent, the spiral is broken ané@ irregular in outline, the 
intra-muscular cells are in this specimen indistinctly seen. =- 9 
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Fia, 7.—Drawing from part of an intra-fueal muscle fibre containing 
large cells forty-eight hours after section of the nerve, showing the dis- 
appearance of the spiral and the appearance of the lerge'oval granular cells, 
the large intra-muscular cells remaining unaltered. The nerve can be seen: 


passing from left to right and then bending round and ene on the ` 
under side of the lower spiral. 


, Iva. 8.—The nerve termination seventy-two hours after section of the 
nerve. The intramuscular cells have become slightly granular. 


Fra. 9.—The nerve terniination ninety-six hours after seotion of the nerve. 
" The intra-muscular cells are more irregular in arrangement and somewhat 
granular in appearance, the oval granular cells are still present. 


‘ Fig. 10.—The nerve termination one hundred and twenty hours after 
section of the nerve. The condition- does not differ from that given of the , 
last specimen, except that there are fewer large oval cells. The drawing is 
made towards the teil of the intra-mnscular cells. i i 


Fra. 11.—The nerve termination seven days after section of the nerve. 
The large intre-musoular cells are somewhat shrunken, and the oval granular 
cells fewer in number. In the lower muscle fibre the tail of the intra-muscular 
cells is seen, the bulk of the cells lying more to the right. 


Fia. 12, —The nerve termination fourteen days after section of the nervo. : 


- The termination has undergone very considerable alteration, so that it is not 


easily recognisable, e intre-muscular cells have become véry irregular. 


` All the above drawings were made under the camera lucida. 


XX Sm “TABLE Í. 
a , Nene and Nerve Termination “within » the. pH 




















Spiral nerve ter- Nerve termination | Intra - fusal nerve 
mination.  Tntra-| not stained, intra-| stains well "up to 
? Normal. musoular cells. muscular cellagive commencement of 
d to muscle fibre &| spiral nerve ter- 
E granular appear-| mination. 
ance. j 
' Doa, H. Unaltered. - “| Unaltered. 


94 hours after sec- 
tion of the nerve. 


Doa, III 


48 hours after seo- 
iion of the nerve. 
^ 


| Unaltered. Unaltered. . 








E [ree em 
Large oval cells as 


Unaltered. 
above Intra-mus- 
oular ese amore i 
granular and less 
regular in shape. 


Doa, IV. 


,72 hours after seo- 
\ tion of the nerve. 








The nerve now ap- 
poora broken upin-. 

short segments, 
it stains, however, 
well, 








Doe, V. Intra-musoular 


96 hours after sec- 
tion of the nerve. 


.The nerve stain | Unaltered. 
somewhat darker 
than normal. 







and irregular in 
Bhape. 












Doe, VL 


190 hours after seo- 
" tion of the nerve 


Same as above. 
Oval granular cells 
fewer in number. 


Unaltered. The breaking up of 
the fibres is more 
marked, and the 
fine fibres stain less 

, well 











Some fat globules | The nerve has lost 
seen wi the | to a great extent 
spindle but de-| its capacity a of 
generation not ob- 

vious  Intra-| metho Nochange 
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show no fatty| cular cells. 
change. 


7 days after section 
of the nerve. 


Intra-muscular 
cells more shrunk- 
en. 
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eration not strk- Ms i no fatty 
ing. Intra-miuscu-| change seen in the 
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fatty change. cells. * 
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JS 44 days after seo 
tion of the nerve. 
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NERVOUS SYPHILIS; 
With a Critical Digest. 
BY W. JULIUS MICKLE, M.D., F.R.O.P.LOND. 


(Continued from Bram, Summer Number, 1898, p. 249.) 


Cruinioan, AND OmvHgR Forms AND CONDITIONS or Nervous 
SYPHILIS. 


In my previous articles in BzArN + on this subject the material 
was divided in a definite way, merely as & convenient method of 
dealing with certam particular material relating to part of the 
field of study presented by nervous syphilis. As was explicitly 
stated in the remarks introductory to those, articles, ‘‘a conveni- 
ent division of the material in hand is into six Parts.” Never 
for a moment was it intended to serve as a formal classification 
of nervous syphilis. But it has been taken so by Dr. C. K. Mills, 
and, under this misunderstanding, he makes criticism which 
would justly apply had an attempt been made to offer as a formal 
classification of the whole subject what was merely a convenient 
division of material bearing on parts-of it. The division will 
still be convenient to continue, and thus bring much of the 
following into line with the preceding contribution. 


VU..—Sosxm Forms or Extensiva og MULTIPLE SYPHILITIO 
Disease oF Nunvous BysTEM ; OHIRFLY OEREBRO-SPINAL.* 


There are some differences between the conditions which, 
when syphilis attacks the cerebro-spinal nervous system, pre- 
dispose to its incidence on the brain or on the cord. These we 
need not consider here. 

A recent article by Kuh. offers a separation into forms of luetic 
spinal disease, which is a cross division, partly pathological, 
partly clinical ; namely, into syphilitic spinal meningitis, syphilitic 


1 BRAIN, Spring Number, and Summer Nurhber, 1895. 
+See also Part L, Bearn, Spring Number, 1895, p. 102, et seg. * € 


" myelitis. And as regards the brain, it divides into syphilitic’ 
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spinal paralysis, syphilitic transverse myelitis, syphilitic acute 


meningitis of the base of brain, that of its convexity, gyphilitio 
arteritis, gamma. 


In relation to some forms of severe or extensive or multiple 


gyphilitio disease of central nervous system, one must bear in 


‘mind that syphilis may engender widely-spread conditions of ' 


arteritis, or of sclerosis, or of degeneration. These last are in 


some cases direct ; in other cases they are indirect and secondary ` 
degenerations, either of (a) Wallerian type, or of.(b) retrograde : 
. type. Several grave para-syphilitic affections also have an ' 


extensive or a multiple distribution. 
' In reference to mental disease, the frequency of states of 


' mental depression of syphilitic origin is noteworthy. Note- 


worthy, also, is the variety of these states of depression, and 


. the numerous different conditions of syphilitic change on which 


they may be founded. The general history; the evidence of 
other symptoms and physical signs clearly due to syphilis; the 
random association and succession of. symptoms; the bazarrerie 
and multiplicity of the clinical phenomena; the peculiarities of 
some of them—will be of greater help, than any purely mental 
symptom-group, towards the indication of a syphilitic origin: 
On the mental-symptom side the exceptions will be more numerous 
than those conforming to the proffered rules. In this relation, 
we may mention a recent attempt by Spitzks to detail the 
differential diagnosis between '' genuine melancholia” and a 
somewhat similar condition observed in the initial period of 


, syphilitic dementia, as follows :—The sadness. of the true 


melancholiae is primary; the other is depressed becatise of 
inability to attend to business, and suspicion that the ‘friends 
realise ‘this. The former suffers from insomnia; but the latter 


' sleeps well and often over-much. The true melancholiac neglects 


all his dress; the other only neglects part of his, being very 
particular about other parts. The former shrinks’ from company ; 
the latter is irritable, and his symptoms are very variable. The 
syphilitic finally passes into a condition in which are ‘slight but 
characteristic changes in the medulla oblongate. . 


A well-reported case of luetic meningo-myelo-encephalitis ‘was 


published by Alzheimer. In it was syphilitic meningo-myelitis ' 


(distinguished from gummatous disease and’ from the acute 
“mylitides after syphilis), together with a corresponding, condition 


i Brain meninges and cortex, chiefly affecting the convexity, 


bl 
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During life, the case had been diagnosed as general paralysis 
plus spinal-cord syphilis. - The existence of these, rather than 
of ordinary brain-syphilis, seemed to be supported by the severe 
dementia, confusion, exalted ideas, rapid course; and by the 
absence of implication of other cranial nervés than the optic, and 
absence of the coming and going and inconstancy of the symptoms, 
so frequent in brain-syphilis. 

The basal meningitis was slight, whereas the convexity was 
considerably affected, and the meningitis there, in a markedly 
irregular, unequal way, circumscribed in its more severe incidence. 

Comparing the vascular change in general paralysis and in 
this case: in the former are numerous nuclei of most different 
form, in extremely various stages of destruction, and losing 
organisation; in the latter much more numerous nuclei, quite 
corresponding to those of the spinal vessels, all alike, and none 
degenerate: in the former s chronic process with exacerbations ; 
in the latter a simultaneously occurring infiltration. 


In my previous article it was mentioned that spinal and 
cerebro-spinal cases sometimes throw light upon obscure or 
contested points concerning the' more local or systematic morbid 
processes connected with syphilis. As a further exemplar may 
be cited a case of cerebro-spinal syphilis, reported by Cassirer, 
to which, indeed, recurrence will be made in a subsequent 
section. 

Clinical Summary .—Headache ; right: hemiplegia, becoming 
spastic with increased tendon-reflexes ; also less increased tendon- 
reflèxes left side; articulatory disorder of speech ; hallucinatory 
excitement; general sclerotic state of arteries; unequal pupils; 
right reflex iridoplegia; transitory diplopia; left ptosis; right 
facial paresis ; transitory attack simulating acute meningitis. 

Necropsy.—Pachymeningitis in pontine and cerebellar regions. 

Lepto-meningitis invading nervous substance in all paris 
examined. 

Gummata of crura cerebri. 
+, Degeneration of intra-medullary part of 4th left nerve-root. 

Degeneration of intra-medullary part of 6th right nerve-root. 

Secondary degeneration of pyramidal lateral tracts. 

Degeneration of posterior spinal root-zone in left lower 
cervical region. 

Ohronic arteriitis—affecfing all coats—in all regions examined. 

Although the vascular and meningeal changes were b 
absolutely specific, they make & syphilitie basis probable; es- 
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pecially the alliance of endo-, meso- and peri-arteriitis; and the 
invasion of nervous substance by meningitic processes. Also the 
existence of early gummata tells that way. Also the variety 
of nervous lesions found ; and perhaps the liver-change. 

The hemiplegia and descending degeneration were from 
destruction of left pyramidal fibres in the foot of the cerebral 
peduncle. As to the severe degeneration of intra-medullary part 
of left 4th cranial nerve, other cases have been observed, and 
there is a variety of possible causative conditions; and in syphilitic 
infiltration of the cranial nerves at the base, the 4th is never 
affected alone. . 

Degeneration of gpinal trigeminus nerve root was in this case 
unilateral; in tabes it is usually bilateral. 

The degeneration of posterior root-zone in this case was most 
interesting, and will be taken up, later on, in relation to tabes 
and syphilis. See Section X. 

In almost any series of cases under the present heading many 
suggestive particulars occur; e.g., in the first at’ hand, by 
Stieglitz, is a case resembling an early stage of general paraly- 
sis, but diagnosed to be local syphilitic meningo-encephalitis. 
Another beginning with general malaise, fatigue, insomnia, and 
slight numbness of left hand; later on, spells of vomiting with- 
out nausea; hiceough, constant and persisting day and night; 
and, later still, staggering towards the left side :— 

A case of cephalalgia of fifteen years’ standing, cured by K.I. 

One with, inter alia, temporary verbal amnesia and transient 
‚alexia; and, in connection with the verbal amnesia, ‘sensory 
focal discharges.” : 


Tarly nervous symptoms, occurring within the first few 
months after infection, have been reported in many cases; as 
by Hutchinson, Gowers, Brasch, Lamy, myself; and by those 
others I cited in the “Spring” and “Bummer” Numbers of, 
Brar for 1895. 

Much might be added here to what has been stated on 
the relations of syphilis and general paralysis, but these will be 
dealt with in a subsequent contribution.! 


A bewildering variety of extensive lesions, luetic in origin, 
were reported in a case by Dr. H. M. Thomas. Syphilitic 
orchitis, gammatous endo-arteriitis of cerebral arteries; gummata 
of five different cranial | nerves, of left crus cerebri, and in the brain. 
*9 wince this was written, an article by Dr. W. R. Dawson deala with 
syphilis and insanity (Journ. Ment. Sct., April, 1898). 
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Meningitis of cord. _ Poliomyelitis of its lumbar region; and, 
here, the anterior grey horns, the site of capillary hemorrhages, 
in parts disintegrated and the grey matter extensively destroyed, 
the blood-vessels, here; much diseased ; the ganglion cells mostly 
disappeared ; spinal pia intensely infiltrated with small, round 
. cella; hyaline degeneration of many small vessels of pia and 
cord; in parts, typical endo-arteriitis obliterans. 


Differential Diagnosis between three forms, (a) Arterial, (b) Menin- 
geal, and (c) Gummatous, Syphilis of the Brain. 


On this subject an article’ is published by Teissier and Roux, 
and is summarised here. 

Although the symptoms dependent upon these three kinds 
of-lesion depend more upon their localisation than upon their 
anatomical nature, nevertheless this last can sometimes be 
arrived at by semeiological study. 


I. In the first, or Arterial Syphilis, the phenomena of fatlure 
(“ deficit") dominate over those of irritation. Let us examine 
the symptoms referable to (4) Motion; (B) Sensibility; (C) 
Intellect, 

. (4) Motor Symptoms.—By far most often is a flaccid paralysis 
with abolished reflexes: hemiplegic, monoplegic. Rarely is there 
spasmodic paralysis, with rigidity, contractures, exaggerated 
' reflexes [except as a quite secondary condition.—W. J. M.]. 

. Partial “epilepsy” is less frequent than in the other two 
forms; and is apt to be less localised, less monoplegic. -Bome 

form of intoxication is usually a secondary co- operating excitant 
of convulsion: to arterial ischemia, intoxication is superadded. 

(B) Disorders and Loss of Sensibility. — Headache, usually 
affecting one side of head, not aroused by pressure or percussion 
of cranium, often deep-seated. 

Sometimes very transitory numbness or formication. 

Objective sensory symptoms usually absent, except when a 
certain part of internal capsule is lesed.’ 

Special senses usually unaffected. ‘ No hallucinations. 

Ocular paralyses rare. 

(C) Intellectual Symptoms.—Most often, these consist of a 
progressive weakening of mind generally, without active delirium. 7 
Varieties of aphasia are frequent. 


ta Archives de Neurologie, January, 1898. 
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As regards the evolution and groupings of the symptoms, there 
are two periods: that of ‘curable eprom and that of incurable. ' 


In the curable period :— 


(a) If ihe arteritiis is OBILITEBAÙIVE, does „come cerebral 
ischemia and intermittént cerebral “claudication.” Then over- 
work or any kind of intoxication easily makes this brain give way. 

The symptomatie forms in the curable period are chiefly 
three :— 

(1) Paralytic : d flaccid, sudden, local or hemiplegic, 
_ with abolished reflexes and without sensory impairment. 

(2) Aphasic ; transitory, intermittent. 

(3) Intellectual ; mind depressed, failing, E demented. 

(D) If the arteriitis is DrnaTwmwG :' to the above symptom- 
groups are added very various symptoms due to compression of 
this or that part of intra-cranial contents by the ancuryamally 
dilated vessels. 


In the incurable period :— 


May be thrombosis, brain-softening, cerebral amoringe: a 
fatal apoplectio form may arise either from sudden obliteration or 
from vessel-rupture. 


T.—Maenmanat Kyras or Brain,  SxprHrnLrTIC Mzumrwarris. 


Purely meningeal cases, only, are included here; and three ': 


varieties of lesion :—(1) Gummy infiltration; (2) disseminated 
miliary gummata; (3) inflammatory or sclerous meningitis, 
"without other specific character than its’ etiology and the 
habitual efficacy of treatment.” 

In meningeal syphilis, the phenomena of irritation perdue 
nate over those of failure and defect. 


(A) Motor: Troubles. 

Epileptiform attacks; particularly frequent in this form. 
Paralyses or pareses; which usually are accompanied from the 
beginning by spasmodic phenomena, t.e., by muscular rigidities, 
contractures, exaggerated reflexes, often cloni; paresis and 
rigidity being the most frequent association. The paralyses are. 
more diffuse and less complete than in arterial syphilis, as a rule ; 
and often with them are involuntary jerks and twitches. 


(B) Sensory Disorders.. 


- Muck more freqilent than in arterial epoi; and far moré 
peřmanent. : i 


1 
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Headache scarcely ever fails; may be generalised or localised ; 
most often is associated with superficial hyperesthesia; is 
-brought out or aggravated by pressure or percussion of cranium. 

Very lively pains may affect limbs, trunk or viscera, and be 
of'cen&ral origin (cortical irritation ?). 

Objectively, may be found zones of hyperasthesia, paresthesia, 
anesthesia. 

The above disorders of sensibility are more permanent than 
the similar symptoms from arterial syphilis producing transitory 
ischwmias. Relatively permanent and intense, they often are 
the source of illusions, hallucinations, and delirium. Sensorial 
symptoms are frequent e.g., visual, Frequent, also, are the 
oculo-motor. 

Optio, neuritis is frequent; the inflammation often very 
marked. Sometimes primary optic nerve atrophy occurs 


. (C) Mental Troubles. 


. Aphasias; less complete, but more permanent, than in 
arterial syphilis. Exceptions occur in both forms. 

Delirsum.—aActive delirium ; agitation perhaps extreme, and 
giving a likeness to acute mania. Hallucinations are frequent, 
and become sources of delirious interpretations, of transitory 
notions of persecution, of having undergone operation, of being 
beheaded or dead. 


Early trophic symptoms may arise and be of gastric origin ; 
‘or extreme denutrition may be of cortical origin and remind 
one of severe general paralysis. : 

Apoplectiform stroke, with specific cortical encephalitis. 

Fever, relatively frequent in meningeal syphilis; somewhat 
rare in arterial brain syphilis ; exceptional in brain-gumma. 


EVOLUTION AND Sympromatric .GROUPINGS OF MENINGEAL 
SYPHILIS. 


. An acute form and a chronic exist; and of each a basal 
and convexal variety. 

(A) Acute syphilitic meningitis. Rare. Begins by very 
intense headache, repeated vomiting, raised temperature. If 
‘the meningitis is basal, later on are added vertigo, mental 
symptoms, compression of cranial nerves at base, bulbar symp- 

- toms, polyuria; deep depression; final coma. But if the acute 
' , meningitis is of the convexity the supervenient symptoms are? 
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‘noisy delirium, hallucinations, repeated convulsions, paralyses, 
final eoma. Specific treatment is useless. 

(B) Chronic syphilitic meningitis. Frequent. A curable 
stage precedes an incurable. In the curable stage are-slight 
and fugitive symptoms, convulsive, paralytic, or aphasic. 

Much the more frequent variety of the chromic meningitis is 
that of the Base. At the brain-base, the compression exercised 
on cranial nerves and on crura cerebri or pyramids yields all the 
varieties of alternate hemiplegia. Frequent are polyuria and 


i polydipsia, depression, somnolence, coma, bulbar symptoms. . 


With chronic meningitis of the brain-convexity, goes excita- 
tion of motor, sensory, and intellectual functions. Strokes are 
frequent; coma is rare. 


IIL.—GuwMarovus BRAIN Syvpuini. 


* 


Included here are only the gummata developing and remaining 
within the cerebral substance. : . 

As to the general characters of the symptoms of brain-gumma ; 
there is union of both irritative symptoms and symptoms of 
defect or failure (the positive and negative). These indications 
of defect or failure vary greatly with the site of the syphilomata, . 
and differ much according as a given neoplasm affects the lines, 
pathways, or zones, of assoctation ; or those of projection. In the 
latter case, the symptoms are much more striking and more 
easily observed. Very varied, also, are the irritative symptoms; 
motor, sensory, intellectual; and clinically and pathogenically 
they are those found in brain tumours generally. . 

As to pathogenesis; they may arise from (a) extension of the 
lesions progressively; or from (b) congestion around these; from ` 
(c) distal action or effect; from (d) vascular compression; or 
from (e) increased intra-cranial tension. 

Great importance is attributed by Teissier and Roux to toxic 
and auto-toxic agencies—endogenous and exogenous—in the pro- 
duction of symptoms with brain-gumma; also of the conges- 
tions often occurring around or with it; the softening about it; 
the accompanying wdema of optic disc ; the usefulness of intes- 
tinal and, other antiseptics in sometimes clearing up inter-eurrent 
symptoms. 

Ophthalmoscoprcally ; ; choked dise (odema, stasis, hemor- 
rhage) is the most frequent Aporia, although a degree of 


optic neuritis is sometimes observed. 


In its evolution, Brain-gamma exhibits all the symptoms of 
brfin tumours. 


* 
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It proceeds by successive exacerbations, with periods of remis- 
sion. 
A basis of defeot'is always present; the ^ jrritative ” visse: 
mena supervene. i 
The course is affected by the ciroumstance whether the gumma 
is diffusely infiltrating, or, on the other hand, is encapsuled; in 
^ the latter case the liability to auto-intoxication and to '' irritative " 
phenomena is less. ` 
In fine :—Whereas in arterial: and in meningeal syphilis we 


first diagnose brain syphilis, then the variety. On the contrary,. 


‘in brain-gumma we first diagnose Breuer then its luetic 
origin and nature. 

In -brain-gumma, spontaneous remissions of the symptoms 
may occur, so may intermissions, even of long duration; and 
under anti-luetic treatment ‘there may be complete and lasting 
_cure. Rarely big, these syphilomata are often plural, or even 
numerous.' 

In relation to the foregoing it is well to repeat that iion three 
severalforms of brain-syphilis are more or less mixed, as a rule. 
E.g., with brain-gumma there is usually some syphilitic menin- 
gitis, or arteritis, or both. It is not very frequent, therefore, 
to find the clinieal aspect of the cases so many and uvocusoly 
defined as represented here. 


VIII.—Somm AsPROTS OF CONGENITAL OR HEREDITARY 
SYPHILIS. 


Some aspects of TE or hereditary eyphilis formed the 

subject of the second part of my previous articles in this Journal 
` for 1895, p. 130. 

In a previous section of the present communication, those of 
the para-syphilitic affections which are due to heredstary syphilis 
received some attention. Therefore a ; brier iii iai will 
‘suffice here. 


These para- -syphilitic affections fei the hereditary form of | 


gyphilis are said to be chiefly as follows :— 
Fetal cachexy, involving more- or less ncm for. life. 
Various congenital malformations. 
Certain general or partial dystrophies by icio Bon or arrest 
of general or local development. 
MODA tendencies to disease of nervous Byten: 


! See also Oppenheim, Speciale Path. und Therapie, edited by Nothnagel” 


A . 
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Morbid alterations, such as rickets, hydrocephaly, meningitis, 
congenital’ spasmodic’ tabes, anes or juvenile tabés dorsalis 
“and general paralysis. 

‘And perhaps such dynamic du as are involved in some 
examples of neurasthenia, hysteria, or epilepsy, in early life. 

To the faults and errors of this classification, reference has 
already been made. 


Hoffmann (of Heidelberg) describes the case of a lad, aged 14 


‘years, with spastic spinal paralysis as part of an hereditary 
` syphilitic affection of the central nervous system. The spastic 


symptoms began at the age of 12 years. The boy's mental 
development had been imperfect and tardy, and finally came to a 
standstill; and his physical growth was backward. These, and 
the spastio, symptoms, and more or less complete THEEAE 
ophthalmoplegia, were the main clinical features. 


The author holds that the disease sprang froni the hereditary 


syphilis. Moreover, that the cerebrum was lesed ; the pupillary 
state dependent upon the same anatomical lesion as in tabes ; 
the spastic condition due to spinal changes independent of the 
cerebral and therefore primary, or else secondary and dependent 
on a degeneration of pyramidal tract following brain lesion, 


although a third possibility was that pyramidal degeneration 


might be absent (as in & case by Zacher). 

Besides the obvious developmental arrest, there was evidently 
an active process of disease, altering functions previously more or 
less normal, and producing spinal lesions which were probably of 
para-syphilitic nature. And Hoffmann inolines to believe that the 
spinal change was co-ordinate with, and not subordinate to, the 
brain change, and that syphilis played here much the same part 
as heredity does in many “system diseases” (as Friedreich's 
ataxy ; Btrümpell's hereditary spastic spinal paralysis) and that 
the lesion was not & genuine pure syphilitic one. He rejects the 


suggestions that the case was one of juvenile or developmental 


general paralysis, or that it was one of Little’s disease (the 
regular basis of which, indeed, is a developmental defect rather 


than a degeneration). Besides the brain-change, a cord disease ' 


had arisen in & similar or like manner as in Minkowsky’s case 
(acquired syphilis and primary lateral sclerosis of oord), or in 
Strümpell's hereditary spastic spinal paralysis, or in' spastic 
general paralysis ; ene represented a case parallel to juvenile 
tabes-dorsalis 


* Spiller cites iis result of the examination by Gasne of the 


i 
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spinal cords of 36 fostuses, of whom 26 were born of syphilitic 
parents :—“ In four cases he found lesions of intense grade, 
identical with those seen in acquired syphilis, and in seven they 
were less important, but not doubtful. The meninges and vessels 
are most affected in the hereditary form, as in the acquired. He 
has examined critically all the cases of hereditary spinal syphilis 
reported, and concludes that the lesions are the same whether 
the disease is transmitted by the parents or acquired by the 
patient." 

It is stated by Gilles de la Tourette that hereditary syphilis 
may attack the cord (1) at intra-uterine life; (2) during infancy 
or childhood ; (3) in adolescence or even in more advanced life. 
The first stage chiefly consists of diffuse inflammations of the 
cord and its meninges, somewhat comparable to interstitial 
syphilitic hepatitis. After: birth may come true sclerosis of 
cord ; sometimes with sclerosis of brain also. In childhood and 
adolescence the cervical cord region seems specially to be 
affected, and the mid-brain. As age advances, infiltrations may 
occur, especially the gummatous, in interstitial tissue around 
vessels or in membranes; and endo-arteriitis or endo-phlebitis 
may appear. 


Fournier has recently discussed the forensic question of the 
syphihtic infection of the nurse by the nurseling. In deciding 
on occurrence, or not, of this form of infection, several precau- 
tions are obviously necessary. The nurse must first be thoroughly 
examined, and evidence of past or present syphilitic relic or 
lesion, other than that alleged to be from the child, must be 
carefully sought for. Then the child must be examined, and the 
question decided whether it is syphilitic, and, if so, whether the 
syphilis is congenital or acquired—for the child may have been 
infected by the nurse, and not the nurse by the child. In 
establishing congenital syphilis, the absence of chancre must be 
ascertained. It is also necessary to know when the secondary 
symptoms became manifest. Appearance of “ secondary symp- 
toms” during the first two months of life denotes that the 
syphilis is congenital. ‘Suppose that a child contracts syphilis 
on the day of its birth. The incubation period of chanere is 
three weeks at least—say, twenty days. The second incuba- 
tion period averages about forty-five days—say, forty days; 
90+40=-60. Therefore the secondary symptoms of acquired 
syphilis cannot appear before sixty days (two months).” (Lancet, 
January 22, 1898.) All the usual signs of congenital gyphiís © 
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‘ 


vist be sought for, and the presence or absence of each of them 
‘carefully verified. 


It has been held by some that syphilis may descend to the 
third generation. On this subject Dr. G. Ogilvie! concludes 
that there is a reasonable probability that this descent of syphilis 
to the third generation may occur; although none of the alleged 
cases which have been published are entirely convincing on the 
point. 


[4 


IX.—Bbmar SYPHILIS. 


` The Third Part of my previous articles on Nervous Syphilis 
concerned “ Syphilitic Spinal Disease generally, but particularly 
of Spinal Cord, with Especial Reference to Syphilitic Spinal 
Paralysis ; and to Tabetiform Cases." 

In the first instalment? of those articles, and especially in 
the second instalment,’ the fact has been sufficiently emphasised 
that syphilic spinal cord disease sometimes ocours relatively soon 
after syphilitic infection’ And we need only refer to the subject 
now in order to reiterate that, in some examples of, the kind, not 
only is'the cord’s implication at an early date but the clinical’ 
effect also comes on very rapidly. This rapid development of: 
the clinical phenomena may occur also i in a late, or comparatively 
late, stage of syphilis. > 

Some examples of nervous syphilis were published by J. L. 
Steven as being ‘‘ sudden” in clinical development. The develop- 
ment may be rapid; rarely, if ever, is it sudden, although I 
have seen 2 spinal case in which if was almost sudden, but 
complicated by the effects of a drunken debauch. 

This rapidity of development is often dependent on vascular, 
lesions of the cord: arterial trunks or venous ones may be 
grossly lesed, and sets of smaller blood-vessels may be much 
diseased or even occluded, and thus the blood-supply of parts 
of the cord may be cut off more or less; the resultant local 
anemia may rapidly starve the part; or syphilitic inflammatory 
invasion, or compression by the crush of its products, may squeeze 
the life out of portions of the cord. 


‘Lancet, January 15, 1808. See also Dr. J. ee Ooutts against, and Mr., 


ve for, the ibility of this descent. Ibíd., 22,1898. Also on 
subjeot, and hereditary T Dr. Geo. daire. . Jour. Dermat., 
hens 1897. 
?BnArs, Spring Nufhber, 1895, 
9 1 Bgars, Summer Number, 1895, p. : 853, et seq. 
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. Lei us recall to: "nd: how the nervous subsites may: be j 
affected by syphilis either dir rectly affecting nervous parenchyma ; 
or indirectly affecting it by produeing inflammatory, or other, 
changes in vascular, lymphatic or conneotive tissue elements, 
to ‘which affections of the parenchyma may become secondary ; 
and let us. also recall how the vascular lesions of both small 
and big blood-vessels (as i in spinal cord and meninges) are vastly 
important in leading to defective nutrition, or even death, of 
parts of the nervous parenchyma by mechanical effects of the 
infiltration, or by invading extension of .the morbid process from 
the meninges. 

^ Necessary, also, is it to distinguish spinal cord aige directly 
due to syphilitic infiltration from those which are secondary 
systemic degenerations, and, I may add, from those, also, which 
are primary degenerations dependent on syphilis, and the 


! pathogenesis of which may not be always the same. 


Lamy and Nonne accept as forms of spinal syphilis :— 
- Byphilitic spinal meningitis ; 

Specific meningo-myelitis ; 

Specific myelitis (lepto-myelitis; diffuse cell-infiltration of, 
cord; miliary gummata of cord ; ce disease of spinal blood. - 
vessels). * 

In my former article it was stated that up to the time it 
was written (1894) the anatomical lesion in Erb’s syphilitic: 
spinal , paralysis was inferential; that the symptoms were 
attributed to a partial transverse lesion of the dorsal portion of 
the spinal cord, & local myelitis; that the lesion was inferred to 
be in the lower half of the spinal cord and posterior half .of 
its transverse section. I stated that “the transverse section of 
cord is only partly lesed ; apparently the posterior parts of lateral 
columns are chiefly affected, the posterior columns less affected 
(the posterior root-zone of which is only slightly affected as a 
rule), the posterior horns are also lesed (vesical, rectal, and 
sensory defects). 

^ Instead of myelitis, may not the change, in some cases, be 
dus to-syphilitio- spinal arterial alteration, leading to (gradual) 
occlusion, and this to slow ischemia and softening of spinal cord 
locally, followed by regressive changes in the softened patch, and 
by systematic secondary degenerations ?” 

Erb held that the clinical condition must correspond to a- 
fixed definite anatomical lesion. Moreover, that this is in the 
dorsal cord and of relatively small length in longitudinal sectione 


* 
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and affecting only parts of the posterior half of ie cross section 
of the cord, as a rule symmetrically on both sides; and can 


: scarcely be taken as one of ihe known system diseasés ;‘is not'& 


* combined ‘system disease" inf posterior and lateral columns; 
this being excluded by the clinical picture, and by the absence 
of upward extension. The possibility of implication of Goll's 
column and of cerebellar lateral tracts was admitted. He 
suggested that the origin of the lesion was partly a specific luetio, 
infiltration of the cord; partly a spinal cord alteration (degenera- 
tion) proceeding from luetic arterial disease. By this last. he 


` explained, the partly rapid, partly slow onset,’ the remissions 


in the course, and the usually imperféct success of treatment. 

But Muchin held that Erb’s syphilitic spinal paralysis may 
be due to systemic generation, an opinion differing very con-' 
siderably’ from that of Erb himself. He quoted a cage of 
Westphal’s' as being much like Erb’s type, with (in upper part 
of thoracic cord) a focal (?) lesion of crossed pyramidal and ‘ 
direct cerebellar tracts and posterior columns, and -apparently 


ascending degeneration, from it, in posterior columns, and 


peripheral parts of lateral columns; and descending degeneration 
(below the lesion) in lateral columns. But this last was taken 
by Westphal to be primary ; and the “focal ” nature of the taion 
appears to be doubtful. , ° ; 

In certain cases (of Erb’s '' 8.5. p. ”) the degeneration of lateral 
and posterior columns has been said to be secondary to ordinary 
syphilitic myelitis or meningo- -myelitis ; and this has been held 
to tell against the view that in cases of syphilis the cord degenera- 
tion may be primary, and that syphilis may give rise to combined | 
systemic disease of the cord (as in pellagra). Nevertheless, some 
recorded cases and some opinions are in favour of the view that 
syphilis may cause such primary degeneration’ and combined 
system disease of cord (Westphal, Muchin, Nonne et al). And 
syphilis can give rise to degeneration of posterior root-zones in 
cord (Cassirer e£ al.). z 

Kub still attempts to distinguish as separate diseases syphilitic 
spinal meningitis, syphilitic transverse myelitis, syphilitic acute 
myelitis, and Erb’s syphilitic spinal paralysis; and to separate 
them from such conditions as primary lateral sclerosis and non- 
syphilitic transverse myelitis. 

From cases recorded in medical literature he adduced five &B, 
in his opinion, affording the morbid anatomy. of Erb's syphilitic 
spinal paralysis. Nonne analyses these and accepts only, one, 


° . 3 Archie für Psychiairie, vii. and ix. Bd. 
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-and ihata one  dóubtfally. Having thus buds set aside the 
cases adduced, he. proceeds’ to exhume two cases himself as 
affording the anatomical basis of the disease ; one from Neola 
one‘from Minkowsky. ` 

In the former case were primary, degeneration of sis 
tracts, and direct cerebellar lateral tracts, and ring degeneration ; 
~and degeneration of Goll's columns in the cervical and dorsal 


'.- regions; consequently, a combined system disease. The mem- 


branes were healthy; the vessels of the cord a only a 
‘simple secondary thickening of their walls. 

‘In the latter case were symmetrical primary latera sclerosis ; 
degeneration of pyramidal tracts and cerebellar lateral tracts. 
"The cord-vessels were widened, their adventitia was thickened. 
. Spinal meninges healthy. ' 

Then Nonne brings forward two cases of Erb's syphilitic 
‘spinal paralysis observed by himself. 


In Case I. were :— "LIN 
Degeneration. of Goll' 8 columns (2nd sated to 6th or 7th 
dorsal N.) 


. Degeneration of lower lumbar lateral pyramidal tract. ; 

-Dorsal to 2nd cervical, some degeneration of lateral pyramidal 
tract, cerebellar lateral tract, and border zone of: anterior 
‘columns. - 

Primary degeneration and dae atrophy ot à nerve-fibres ; 
secondary overgrowth of neuroglia; secondary simple thickening 
of vessel-walls. 

In this case there was primary degeneration, and not pro- 
` ceeding from the vessel, nor from a chronic meningitis, nor from i 
a primary disease of ganglion cells. And Goll’s columns, were 
most affected above; the pyramidal most below’; in harmony 
with primary degeneration of Goll'a tracts being downward; and 

primary degeneration of the pyramidal being upward. — , 
. A combined system disease, therefore, was the basis of Case i 

` In Case IL. were :— 

(1) Chronic transverse dorsal myelitis, and its attendant 
ascending and descending | secondary degenerations ;- namely, 

' secondary ascending degeneration of Goll's columns above the 
lesion ; secondary descending degeneration , of lateral pyram. 
tracts below the lesion. 
|! + (2) Primary disease of cerebellar lateral tracts ond of pyramidal 


e tracts above the lesion. . z " 
' 1 Westphal, ‘Archiv für Psych., xv, Bd. TEE 
qh * Minkowsky, Deutsch. Arch. 7, Klin. Med., “xxiv, Ba. e 
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dE Mose (as Oppaan who take the disease to be a stage in 
ordinary transverse dorsal myelitis claim this case in support of. 


their view, yet is there also a primary degenerative process in it, 
namely **(2) " above. . RE 
The, case did not start in the blood vessels: 


Erb's localisation, is substantially confirmed by Nonne’ s two l 


cases. “But the suppositions that & syphilitic disease of blood- 


"vessels starts the lesion, and that perhaps also æ specific luetic 
infiltration of spinal cord occurs therewith, are negatived go far ' — 


as concerns these two cases. 


` 


Jn Eberle’s case were ascending primary degeneration of ` 
pyramidal lateral tracts, also descending degeneration of Goll's, . 


Burdach's, and the cerebellar lateral tracts. 4 


Consequently, primary combined (several) system- PI mE » 


existed. 


analogous to the system diseases of the spinal cord from ergot, 


' or from Jathyrus. And we have seen that Muchin deemed! it 
- . to be, at least in some cases, à ites -form of change, syphilitic 


in origin. ', - 
To sum up:—Thus in several . cases at least; T those 


ot Strumpell (?), Westphal, Minkowsky, Nonne, aud Eberle ; 


the clinical condition described hy Erb was based in a combined 
system-disease of spinal cord ee meningeal or noteworthy 
vascular lesion). 


And ihe conclusion is that the pure form of syphilitic spinal. 


paralysis (of Erb) may be, and sometimes 4s, conditionated sey 


by: a primary combined system-dtsease of the oota: 


The symptomatology of this olinieal form was so fully stated 
in my previous paper! that nothing need ‘be added here. - R 

When the clinical picture of Erb’s syphilitic spinal paralysis 
is dependent upon a transverse spinal lesion it is essential that 
this last be tncomplete. ‘ As Bastian showed, with complete trans- 
verse destructive lesion of upper part of cord the muscles of lower 
part of frame are flaccid, and the deep reflexes abolished. Spiller 
summarises Bischoffs attempted explanation of this fact :— In 
rapidly developing, complete, transverse lesion of the cervical and 


‘upper thoracic cord the yaso-motor nerves are also paralysed. 


As a result of this, the abdominal blood-vessels are distended, 


Nonne further mentions that Trachtenberg held Erb’s syphilitic 
` spinal paralysis to be a toxic post- -syphilitic system-disease, 


and “there is anwmja of the lumbar- cord, with‘ loss of tendon l 


bé . 1 Beam, Spring Number, 1895, P. 147 4 to 147 o. 
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reflexes, which becomes a permanent loss if organic changes 
develop. In cases of slow development the cause of the absence 
of the reflexes must be sought in such conditions as secondary 
degeneration of the muscles and nerves, or in involvement of the 
lumbar cord by secondary degeneration.” (No italies in original.) 


Syphilis of Spinal Cord producing more or less completely the 
symptoms of Brown-Séquard's paralysis, and viewed from the 
clinical standpoint. 


In the Third Part of & former communication I! wrote under 
the seotion-heading of “ Syphiloma of Spinal Meninges and of 
Spinal Cord” that when there is one gumma of fair size, or two 
or more such, “ the solitary gumma is apt to affect, more or less, 
one side of the cord, especially the posterior column and the 
lateral, and thus may give rise more or less completely to the 
symptoms of Brown-Séquard’s paralysis, namely, that due to 
a transverse lesion destroying at some level one lateral half of 
a transverse section of the cord. Gummatous meningitis, or a 
gumma even when distinctly meningeal in origin, may, by pressure, 
produce the same effect as if seated in the cord. The Brown- 
Séquard type of spinal paralysis (namely, paralysis and hyper- 
æsthesia on the same side, below; anesthesia on the opposite 
side, below) may also follow a focus of softening affecting one 
lateral half of the area of a transverse section of the cord, and 
due to the blocking of a syphilitio vessel, or of several. More- 
over, that type of paralysis is the extreme example of that of 
which we often see minor degrees in syphilis of the spinal cord ; 
namely, for example, a much greater degree of paraplegia in 
one leg than in the other, of sensory symptoms on one side than 
on the other.” A 

Examples were referred to. And in the next section, on 
* Syphilitic Disease of Larger Spinal Arteries and Veins,” the 
subject was continued in the following terms :-—''As just 
mentioned, the syphilitic disease of blood-vessels supplying the 
cord may lead to obstruction of the vessels and local softening, 
with symptoms corresponding to the exact site of this focal 
alteration ; as, e.g., when, affecting one side of the cord, it pro- 
duces, more or less fully, a palsy of the type made by experimental 
transverse lateral hemisection of the cord. Subsequently, the 
secondary degenerations, descending and agpending, consecutive 


!Baars, Spring Number, 1895, p, 148, ef seg. S 
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"+ 4o'the ‘local lésion, will modify this; aud ‘any other clinical ENA 


& A. A 


by superaddition of the clinical results they occasion.” In both 

_ passages, these explanations of the symptoms followed the con- 
clusions drawn from his experiments by Brown-Séquard. 

Recently Strauss! has reported (from Senator's clinic) a case 

of Brown-Bóquard's paralysis, on a syphilitic basis. On the left 

-side, below the lesion; were motor paralysis and slight hyper- 


` .glgesia. On the other side,’ total anesthesia; analgesia; and 


loss of thermic sensibility. The feeling of. contact was perverted 


as well as lessened. Both cutaneous and deep tissues were.,: 


" 


? 
D 


analgesic, . At the upper limit of the region of insensibility to * 


impressions of pain and temperature, om the right side, was à 
hand-wide byperssthesio half-girdle or semi-zone.. 


'-. In the Society discussion on the case, the occurrence of Brown- * 


l Béquard's paralysis from hesmato-myelia was emphaaised ; and, 80 
far as it. went, was quite in accordance with part of the view 
expressed ‘in my article several years. previously, partly in the 


sentences .quoted a moment ago, and ac in those folloiring 


them (loc. oit., p. 144). T 


va 


At all events, whatever the accompanying, lesions, and their 
` precise position may be, when finally decided by experiment and 
observation, the clinical symptom-group which we term ** Brown- 


Séquard’s paralysis,” or some modification of it, or clinical. 


gyndróme analogous to it, is not infrequent in nervous syphilis. 
And it is upon the clinical symptom-group that emphasis is 
placed here, and not upon the exact anatomical site, or patholo- 
. gical character, of the lesion which gives occasion for the Brown- 


m  Béquard syndréme, or its M ACE analogues. dE 


X.—Tun RELATIONS BETWEEN Bypmum AND Tana. t 


Lately, Virchow is reported to have kept an open mind on the 
relations of tabes and syphilis , the- production of tabes dorsalis 


'. by syphilis‘ not being proved, inasmuch as it holds a8 a general 


rule that nothing in the' evolution of tabes dorsalis is comparable 


to what is known as visceral syphilis, and no symptoms of visceral - 


‘syphilis are usually observed in tabetios, nor tabetic lesions in 


grave oases of visceral syphilis. Yet there being strong evidence , 


in favour of & connection between syphilis and tabes. 
Drénnen questions whether syphilis is an active cause or 


underlying condition in the production of tabes ‘dorsalis ; ee 


9 | Berliner Klinische Wočkonsehriji, 7: Jan. 19, 1898. 
, 7 Bée algo fuller consideration, BRAIN , Bummer oer 1896, p. 854. 
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to other causitive factors; finds syphilis rife, tabes very rare, 
in Japanese and Negroes; and surmises that over-use of K.I. 
may give rise to tabes. 

Of 108 tabetics in Leyden’s practice, Storbeck made out only 
about 20 per cent. to be certainly syphilitic—a proportion even 
less than that found by Westenhoeffer, he states. According 
to Naegeli, in the same community the actual occurrence of 
syphilis in the general population was 224 per cent. ; or about the 
same as in the tabetic element of it. 

The sexual erethism of early tabes readily exposes to luetic 
infection; an incidental effect may thus be mistaken as the pro- 
ductive factor. Moreover, it is urged that true tabes is not cured 
by K.I. and Hg., the recoveries mistaken as such being cures 
of trae cord-syphilis simulating tabes dorsalis; and that cases 
have occurred of true tabes, subsequent syphilitic infection, and 
the adoption of anti-syphilitic treatment with benefit to the latter 
disease but not to the antecedent tabes. Lewin ig cited as 
finding no case of tabes in 800 female syphilitics ; Gluck, also, 
as being against the theory of tabes dorsalis from syphilis; and 
as being so because of the occurrence of luetic infection in tabetics ; 
because of the rarity of tabes in Negroes and Asiatios, in whom 
syphilis is extremely common ; and because of the absence of 
any case of tabes in 3,000 syphilitic Bosnians. 

On the other hand, in a previous section, we have mentioned 
the claim that in tabes dorsalis, syphilitic myelitis, and general 
paralysis there is a preponderance 1n certain locations of a chronic 
inflammatory process (meningo-myelitis) present in all three, and 
that although we are not in & position to assert that the patholo- 
gical changes are always from one and the same cause, yet the 
vast majority are directly connected with syphilis. But tabes 
dorsalis does not seem to fall into line here, nor the claim to 
be fully valid. 


As stated in my previous communication, there are ‘“ cases 
linking tabes with spinal cord disease clearly due to the specific 
lesions of syphilis. Such, especially, are the cases of syphilitic 
lepto-meningitis invading the cord, particularly its posterior 
columns and horns, sometimes producing a more or less tabetio, 
or quasi-tabetic, posterior sclerosis, and diagnosed during life as 
examples of tabes, or of anomalous, atypical, or pseudo-, tabes. 
Of such kind are cases (in Part ILI.) cited from Ewald, Hisenlohr, 
Kuh, Dinkler, Brasch, Schulz, Siemerling, i and one or two of the 
present writer’s cases. E "e 
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: ** Moreover, syphilitic spinal lesions have béen found associated. 
with the recognised lesions of typical or classical tabes. In this 
communication (see Parts I. and TIL.) have already been described 
in ‘sbstract two such cases, one from Raymond and one from 
Hoffmann, and the second of the present writer's three ens 
mentioned in this Part IV., was probably of that, nature,"  ' 

Somewhat similar were cases by Sachs and Nageótte. 

‘ A case-of cerebro-spinal syphilis by Cassirer, and summarised 
in & preceding section, is also relevant here. In it, inter aha, 
was spinal syphilis, vascular and invading the cord substance,. 
plus a posterior root-zone degeneration, of tabetic type, in the 
lower part’ of cervical cord on the left side. As well, also; was 


- there degeneration of the “‘intra-medullary’’ part of the right- 


fifth, and of the left fourth, cranial nerves. As regards posterior 


_root-zoné, Nageotte’s case was similar. Cassirer's' case was not 


one of tabes dorsalis proper; the tabetiform lesions were unilateral 
only ; and of them that of the cord was cervical, and not chiefly 
lumbar as in regular tabes dorsalis. Nor was! Lisdanoi's tract 
affected. : Yet the case seems to support a connection between . 
syphilis arid at least some cases of tabes. 

In several cases reported, with tabetic charigo plus syphilitic 


pathological lesion, the tabetic i8 in first line, but genuine syphilitic’ 


lesion is found, also. In’the case just cited, the characteristic : 
genuine syphilitic appearances dominate, and besides them we 
find an appearance the same as part of that typical of tabes , 


* dorsalis in he early stage: viz., a degeneration of f olferior root- * 


Zone. 


f 


' In'& fouet article! on this subject I: stated that whereas i in 


` tabes the.grey’ degeneration is somewhat analogous to, or partly 


' + identical with, secondary Wallerian degeneration, yet “ probably 
^^ dt is more precisely, akin to peripheral neural degeneration or 


neuritis, from the toxines of infectious diseases, or from chemical: 
poisons—in & general word, from toxtemio states, including in- 
fections, dietetic and chemical poisons, certain ptomaines, and 
leucomaines; but herein it shows close kinship with . general 
ysis. ^ f 
“Therefore I think that tabes may’ be. accepted 88 ‘at. least 
mainly of.toxemic origin, whether from: 
*-Auto-intoxieations ; altered metabolism ; lithegmio, gouty and 


' rheumatic blood-states generally, inben anemia eee 


or from :— 


D ` ' * 


e. o. : Braw, Bammer Number, 1895, p. $71. a 
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“ Chronic infections; as syphilis, tuberculosis, leprosy; or 
from :— f 

“ Acute infections, possibly; (such as diphtheria, typhus, enteric 
fever, influenza, variola) ; or from :— 

** Ergot — lead — mercury ? — iodine ? — carbonic oxide?" 
(Slightly rearranged here.) 

Indeed, what is stated now on tabes may be taken as an 
addendum to the whole of Part IV. of the former communication, 
p. 354 to 373; which contains many points, repetition of which 
it is desirable to avoid. 


Among the diseases just mentioned is diabetes, in which de- 
generative cord-changes are sometimes observed. As mentioned 
in my abstract,’ these when present usually affect parts of postero- 
median and postero-external columns. Also may peripheral 
neuritis or nerve degeneration affect the diabetic. And either 
owing to the changes affecting the cord, or to those implicating 
peripheral nerves, as the case may be, the knee-jerks may become 
lost. 


A case of acute yellow atrophy of liver in the secondary stage 
of syphilis, with pathological changes in the spinal cord, was 
published by A. Goldscheider. The cord presented both diffuse 
and localised changes, the latter chiefly affecting part of posterior 
columns and of back of lateral columns. The morbid process 
preferably affected middle root-zone of posterior columns. The 
focal changes were at arterial terminations in the cord-substance ; 
and there was hypertrophy but not hyperplasia of the glia elements, 
the gusténtacular tissue being swollen but without nuclear increase. 
The vascular alterations were of prime importance. The pre- 
sumption was that the spinal changes were due to the toxic state 
which produced the acute yellow atrophy of the liver, and, with 
some differences, on the whole resembled the spinal cord-altera- 
tions liable to be found in fatal anemias. 


XI.—Insunan SOLEROSIS AND SYPHILIS. 


In the chronic infections (of which syphilis is one) the nervous 
system is apt to be affected by the production of forms of arteritis, 
and patches of sclerosis of scattered, disseminated distribution. 
This we have already mentioned more than once, Itis surprising, 
therefore, that insular sclerosis has usually, although not uni- 
versally, been deemed to be entirely without syphilitic connection. 


! Bram, Spring Number, 1896, p. 179. è 
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Tho irrogalat incidence ot syphilitic lesions, their nu the easy, 
possibility , ‘and known occurrence, of sclerosing relies in their 


. track; all ‘make syphilis a very appropriate agency to ‘suspect of 


setting ir insular sclerosis in train. And in many cases at least 


- 


insular sclerosis is the end, the final Page, of a long Prap 
chapter, 


y 


4 


the dominant belief on the ætiology of insular sclerosis miales: 


ihe, most important factor in its production to be infectious disease: 
eg. enteric fever, chronic malaria, variola, measles, soarlet fever, 
pneumonia, erysipélas," diphtheria, whooping- baugi; dysentery, 
influenze. 


The pathological change does not appear to be usually & 

`- primary overgrowth of interstitial tissue. Nor is a primary 
_wasting of nervous parenchyma—to which the interstitial change 
‘is seconda&ry—very frequently described, or assumed, in insular 
sclerosis: On the óther hand, the evidence of vasoular origin of. 


the. patches is strong; whether by way of thrombosis, or of 


a multiple embolism, or of an extension of a morbid process in the 


vessel-walls to the surrounding tissues. The patches of what, 


finally, is known as an instlar sclerosis may be of encephalitis or ' 


myelitis— whether originating in inflaminatory affeotions of blood- 
vessels or not. Nevertheless, Redlioh, for one, makes the vascular 
changé secondary to the neuroglial ; and Segen and aa ee 
give'chief place to the latter. 

' In "Beveral of the facts above-mentioned we seem to find ih 
ih commón'with:the known behaviour of syphilis. And in some 


diseasds in which syphilis appears to be a potent factor—e.j., - 


general paralysis —there often are symptoms reminding one of 
insular sclerosis; in treating of such cases I long ago wrote that 


> in truth there is a sécondary scattered sclerosis in, some cases 


of general paralysis." Patches and. small areas of indurative 
cortical cerebritis—like islands in a sea of the ordinary quus 


"cortical change—I have sometimes observed, also. 


Von Bechterew has published a syphilitic cage renombling 
disseminated sclerosis, on which Spiller!.remarks. Very recently, 


B. Sachs’ has urged the close likeness. sometimes seen between . 
_the,symptoms of multiple sclerosis and multiple cerebro-spinal 


syphilis. He reports three cases in exemplification of the diffi. ` 


culties sometimes experienced in distinguishing between the 


symptoms of multiple sclerosis and those of multiple careto: 


1 ba York Agir! Journal, September 25, 1897. 
3 edical Journal, February 5, 1898. (See.also eat on 
Saifresis, in Baars, 1898, p. 267.) Te 


i 


NERVOUS SYPHILIS 491 


spinal syphilis ; these difficulties being especially experienced in 
cases beginning with spinal symptoms. As distinguishing points 
of detail, he observes that in multiple sclerosis paresthesia are 
more frequent, and pain in syphilitic affections: nystagmus a 
characteristic in disseminated sclerosis, but rare in brain syphilis : 
complete oculo-motor nerve paralysis frequent in cerebral syphilis 
and often precedent to other of its symptoms, but very rare in 
multiple sclerosis, and still hore rarely precedent to othe 
symptoms by a year or more. and that complete immobility 
of the- pupils in exposure to light and during accommodation 
is characteristic of a general syphilitic affection. This last 
doctrine Mr. Jonathan Hutchinson has been teaching for a 
generation; and it is interesting to see this long-established 
conclusion coming back to us from the other side of the Atlantic 
as something new. The greater frequency of optic neuritis in 
syphilitic affections is also mentioned in-contrast with the 
primary (? W. J. M.) optic-nerve atrophy so frequent in multiple 
` sclerosis ; and so is the far greater frequency and more complete 
degree of remission in ordinary cerebral syphilis than in multiple 
sclerosis. Yet it is possible that the sclerotic patches may follow 
syphilitic inflammatory patches. The difficulties of the subject 
are increased by another fact to which he draws attention, that 
in “one case the disease had for a long time the, characteristics 
of multiple sclerosis and now is a typical instance of paralysis 
agitans ; in the other the symptoms of paralysis agitans were the 
first to appear and still exist, but those of multiple sclerosis have 
been superadded.”’ 


And I conclude that if syphilis is not capable of producing 
insular sclerosis, it ought to be. 


s 
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Die Geschwiilsie des Nervensy stems ; Hirngeschwiilste, Riicken- 
marksgeschwülste, Geschwiilste der peripheren Nerven— - . 

. Hine Klinische Studie. Von’Dn. ‘Lupwie BBUNS. . , 
Mit 81 Abbildungen im text. Karger, Berlin, 1897 

- (Williams and Norgate; London), 12s. Pp. 388. i 


- ALTHOUGH from-the striking character of the symptoms cases ' 


, ‘of tumour, of the brain or spinal cord must glways have excited ' 


great interest, yet in former times this interest lacked practical “ 
bearing, partly from the hopeless nature of the illness, and partly 
from the want of sufficient data on which to make an accurate 
diagnosis of the tumour during life. Three causes have within 
late years greatly stimulated investigation in this field ; first, the 
use of the ophthalmoscope; secondly, the discovery of the. 
localisation of function in certain parts of the brain; the one 
giving in the presence of optic neuritis a certainty to the general | 


symptoms of brain tumours which could not be obtained before, 


and the other establishing the reliability of the local symptoms; 
and thirdly, the demonstration that tumours of the brain and cord 
could be successfully removed by operation. The rapid advance 
in the knowledge of these tumours that has followed has resulted ' 


` _ from the increased’ attention thus directed’ on the subject, ‘Of 


this knowledge and its most recent developments, this book gives 
a very complete account, and the reader may turn to it with 
confidence that nothing’ of importance has been omitted. The 
author has taken pains to bring his information fully up to date, 
and his own experiencé and wide reading quality him to deal 
authoritatively with his subject. i 
With regard to the pathology of brgin tumours the gliomatd 
are attributed to-overgrowth of neuroglial tissue,'and the author 
thinks that they must be sharply differentiated from the sarcomata, 
both on histological grounds and on those of their origin from an 
eetodermal structurés An important practical distinction from 


` e most sarcomata, consists in the RUNE character of the 


r 
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gliomata, so that they may take the form of that part of the brain 
in which they lie, and from lack of demarcation be incapable of 
removal. Nerve-fibres and cells within the limits of the tumour 
may retain their functional capacity, so that the symptoms may 
be slighter than would seem likely from the extent ofthe tumour. 

Dr. Bruns thinks that traumatism is doubtful as the only 
exciting cause of a brain tumour, but considers that in syphilis 
and tubercle it may, by forming a locus minoris resistentus, de- 
termine the seat of a syphilitic or tubercular growth. A treu- 
matism may, however, first call attention to the existence of a 
tumour, either by causing hemorrhage into a glioma, or by so 
altering the surroundings or conditions of any tumour that it 
takes on active growth, and in each case thus first gives occasion 
for distinct symptoms to arise. Whilst admitting the cogency 
of these arguments, however, it seems doubtful whether the 
frequent history of injury to the head shortly before the appear- 
ance of symptoms of a brain-tumour is thus fully explained by 
them. 

A chapter follows on the general effects of the presence of a 
tumour on the brain itself, on the cranial nerves, and on the 
ventricles, which will be found of much interest and value. 

Dr. Bruns adopis the mechanical theory of the origin of optic 

neuritis, which he thinks amply sufficient to account for this 
symptom, supported as itis by recent observations on the subsi- 
dence .of optic neuritis after operations to relieve increase of 
intra-cranial pressure. He agrees with Oppenheim’s statement 
that about 90 per cent. of all cases of optic neuritis are due to the 
presence of an intra-cranial tumour.’ He accepts the division of 
the symptoms of & brain tumour into general and focal as one of 
great practical importance and founded on a sound pathological 
basis, but points out that the line between them must not be too 
sharply drawn, as *' general" symptoms may under special cir- 
cumstances have a focal or local significance, e.g., those due to 
the early appearance of internal hydrocephalus in tumours of the 
posterior fossa, and on the other hand symptoms usually focal in 
import may be in some cases “ general," as when pressure on the 
olfactory nerves or optic chiasma arises from increase of the 
‘general brain pressure. The characteristic mental change in 
intra-cranial tumours is considered to be mental dulness or 
stupidity; marked psychical symptoms are specially frequent in 
multiple tumours. 

Other things being equal, the smaller the growth and the 


slighter the general symptoms the more certain is the logal , 


@ 
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diagnosis. In the localisation of tumours considerable. importance. . 
is to be attached to increased tenderness of the skull to perous- 
sion. When the tenderness is general over the skull there is 
likely to be a general increase of internal. pressure; this is apt. 
to occur early in the illness i in large tumours in any situation, and . 
also in tumours of the cerebellum. Local tenderness, if it exists 
over the position that’ other signs indicate as’ the seat of the 


` , bamour, is a guide to its localisation, and tends: to show that it 


lies'in or near the cerebral cortex, or in the membranes, though 
this sign may be present in deep-seated tumours. A tympanitic 
percussion note, and brust de pot félé are also sometimes met with, 


&nd,if these signs are localised, and correspond to the position’ . 


assigned to the tumour on. other evidence, are valuable in 


. diagnosis. The author states that he holds tenderness on per-. 


as 


cugsion, tympanitic note, or bruit de pot félé, to, be such valuable 


^' \signs that, if, for instance, other symptoms indicated the motor 


convolutions as the seat of a tumour, the presence of these local 


- signs over a neighbouring area, say, in the frontal or parietal 


région, would be sufficient to indicate one of the latter regions as, 
the position in which to trephine. Both signs are most evident 
and pronounced in children, and &re'sometimes met with in other 
conditions than tumour. In the section devoted to the considera- 

tion of the symptoms and signs evoked by tumours in special’ 


‘regions of the brain, fall details are giver of ‘those proper to æ 


growth in each region. It is stated that a tumour of the optic 
thalamus can be diagnosed with some certainty if symptoms 


.of hemiplegia with distinct disturbances of sensibility, perhaps. 


with hemiopia, and especially: with one-sided athetosis and' 
paralysis .on the same side of the facial nerve muscles for 


“mimetic or emotional expressions, but not for volimtary move- 


i 


ments, are present. Dr. Bruns thinks that it will only very ' 


seldom be possible to make a: diagnosis of a tumour of the 
corpus callosum; he denies that there is any especial tendency 
to mental~changes in tumours of the prefrontal ‘area, and when 


such symptoms are present he attributes them to the fact that ` 


a tumour in this region can grow to &.large size before it 


-endangers life, an argument which does not apply to those 


observed, cases in which a frontal tumour of moderate size has- 
produced early pronounced mental symptoms. He lays stress, 
however, as an-aid to diagnosis, on ‘the hilarious or humorous 
mental state, and also on the ataxia which may be observed in 
cases of tumour in this situation. “A useful table which is given 
of,the accompanying, symptoms v cerebellar and frontal ataxia 
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shows how closely the group of symptoms may resemble one 
another in each case. y 

Whilst he admits the occasional presence of sensory distur- 
bances in tumours of the central convolutions, especially the 
occurrence of ataxy and disturbance of the power of localisation 
of the sense of position, he thinks that there is great individual 
variation in this respect in different persons, the difference being 
unaccountable unless it is due to the greater extent of sensory 
(than motor) representation in the cortex, and hence the greater 
possibility of compensation. 

With regard to the diagnosis of the side on which a cerebral 
tumour is situated, it is pointed out that large tumours may excite 
_ symptoms by compression of the opposite hemisphere. 

Two forms of ataxy in cerebellar tumours are recognised: (1) 
the staggering or drunkard’s gait, and (2) a gait and movements 
like those of locomotor ataxy; and ataxy is considered to be more 
constant in tumours of the vermis than in those of the hemis- 
pheres, but cannot be taken as a guide to the position of the 
tumour in the cerebellum. Tumours of the middle peduncle or 
of the lateral lobe compressing the middle peduncle are stated to 
cause movements of rotation of the body round its longitudinal 
axis, 

Cerebellar tumours are noted to be extremely seldom latent. 

There is a.very good section on the Diagnosis of Tumours at 
the Base. The author considers that an intra-medullary tumour 
of the pons can only be certainly distinguished from one lying 
outside it if the symptom of loss of conjugate movement of the 
eyes to one or other side has been present from the beginning. 
With regard to the attainment of an accurate local diagnosis, 
this can be best accomplished in tumours of the motor centres, of 
the base (posterior and middle fossa), and of the pons, though in 
many cases of tumour of the posterior fossa one has to be con- 
tent with that diagnosis without more accurate localisation. In 
tumours of the speech regions, cerebellum, medulla oblongata, 4th 
ventricle, white matter of the occipital lobe, the local diagnosis 
is less certain. Those of the frontal lobe come in this group, if 
the local evidence and signs of affection of neighbouring parts 
be clear. Such a diagnosis is uncertain or impossible in growths 
of the parietal and right temporal-sphenoidal lobes, of the corpus 
callosum, centrum ovale, and great ganglia. 

In cases in which the general and local symptoms are pro- 
nounced, the diagnosis is a certain one in 8@ per cent. 


With regard to surgical treatment, practically the only treat- e 
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ment in intra-cranial tumour, the author states that taking every- 
thing into consideration, 60 per cent. of tumours in which a local 
diagnosis is possible are unsuited for operation, because they are 
not accessible to the surgeon. In about 32 per cent. of cases of 
mtra-cranial ‘fumour & certain general and local diagnosis’ is 
possible, and the tumour is seated in an accessible position. The 
exact conditions present can, however, never be ascertained until 
the tumour is exposed, and unavoidable hindrances due, for 
instance, to the size and extent of the growth, its situation and 
character, must be considered. The 32 per cent. is thus reduced 
to about-8 per cent. of all cases; in this 8 per cent. the position 
of the tumour is correctly diagnosed, it is accessible, and there — 
are no hindrances at the operation to complete extirpation. 
Deducting again from this cases in which unavoidable surgical 
accidents occur, and the 4 per cent. of fully successful cases: - 
given by Oppenheim is nearly reached. These statistics were of 
course compiled before the recent results obtained at the National 
Hospital were published by Professor Ferrier; these give a much 
more favourable aspect to operation. 

Taking all things into consideration, Dr. Bruns danado from 


. operation in cerebellar tumours. He speaks strongly in favour of 


trephining as ‘a palliative measure in cases of irremovable intra- 
cranial tumour, especially if blindness threatens. 

The whole question of operative treatment, and the advice to 
be given to patients in this respect, is treated in a masterly 
manner. Dr. Bruns would put as clearly as possible the exact; 
conditions before the patient and his friends, and in a suitable” 
case would advise an operation, but would not urge it. With . 
regard to intra-cranial syphilis he says that in his experience the 
lasting cure of gummatous processes by anti-syphilitic remedies is 


-much more seldom than is generally stated in the text-books; in 


most cases the improvement is temporary. 

The section of the book devoted to Tumours of the Cord is also 
2, very complete one, and gives & full account of their symptoma- 
tology and pathology. The regional or segmental diagnosis is 
entered into very thoroughly, and is brought well up to date; 
special stress is laid on the importance of Sherrington’s discovery 
of the overlapping in the distribution of the nerve roots; the 
author thinks that even five roots may in man supply fibres to a 
single area of sensory distribution. The researches of Head or 
Thorburn on segmental distribution are also fully utilised. The 
differential diagnosis*between tumours of the spinal column, those 


* within the spinal canal but extradural, ame those growing in the 
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cord itself, receives a full discussion. The directions for localising 
the position of the growth are very clear and good. 

Dr. Bruns especially mentions the trequency of cancer of the 
vertebree secondary to mammary cancer; these secondary deposits 
may occur after so long an interval as eight years after a complete 
and apparently successful operation on the breast. He thinks 
that, the outlook is so hopeless in cases of tumour of the spinal 
cord that operation is not only justifiable but obligatory in every 
case in which a tumour of the spinal cord can be diagnosed with 
, certainty. He gives a short account of the published cases of 

this operation; the first successful one was the memorable case 
of Gowers and Horsley. In all there are twenty reported cases 
of operation for an “occult” spinal tumour; it is interesting to 
note that the diagnosis was correct in every case, and in eighteen 
the tumour was found at the operation. In six, or 80 per cent., 
cure or great improvement resulted, in two there was slight or 
temporary improvement. In twelve cases the patient died, in 
nine soon after the operation from shock, hemorrhage or sepsis. 
Considering the grave nature of the disease and the difficulties 
involved in the operation, this may be considered as a good 
result. . 

The concluding portion of the book deals with tumours of the 
peripheral nerves in the same thorough manner. The classifica- 
tion of neuromas into true and false neuromas is shown to be 
misleading, in that these growths spring from the epi-, endo-, 
or peri-neurium, most often from the latter, and are all, there- 
fore, false neuromas in Virchow's sense. It is not denied that 
a growth of nerve substance sometimes takes place in these 
tumours, but with the exception of many cases of amputation 
‘neuroma, it almost always takes a small part in: the construction 
of them. The nerve fibres are most apt to be damaged in sar- 
comas; in ordinary neuromas, although the nerve bundles are 
separated from each other and broken up, the nerve fibres often 
retain their medullary sheaths, and presumably their functional 
capacity for a long time. The important fact is mentioned that 

: malignant neuromas (sarcoma) often start on small peripheral 
twigs, and the recurrent growths take place nearer and nearer 
to the centre until they reach parts no longer accessible to the 
knife. i . 

I have only alluded to a few points of present interest, but the 

book itself will be found to give a very thorough account of the 
whole subject in all its bearings, and willewell repay a careful 


perusal. It is written in a clear style, in a highly interesting e 
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manner, and has evidently been well thought out. The author 
gives full credit to the work of others, and his cordial appreciation 
of the labours of English-speaking observers, which he repeatedly 
quotes and refers to, musi be particularly gratifying to us. 

‘The absence of an index is a serious defect to the book as 
a work of reference, for which it ıs otherwise very well qualified 
to serve. This will no doubt be rectified in a future edition. 


J. MICHELL CLAREE. 





Jahresbericht iiber die Trubyn und Fortschritte auf dem Gebiete der 
; Neurologie und Psychiatrie. I. Jahrgahg. Bericht über das J ahr 
: 1807. 1 vol. large 8vo, pp. 1608 Karger, Berlin, 1898. 


Teas work has just reached us, whilst the last sheet of this number of 
BRAIS was going through the press. It'will prove an indispensable com- 
panion to every working neurologist, whose labour in looking over the 
literature of the subject in hand will be greatly facilitated. It is intended to 
give a full résumé of all the neurological contributions of any value published 
during the past year; and the names of Drs. Mendel, Flatau and Jacobson, 
which figure on the title pago, are a guarantec that this aim will be reached. 
The list of working contributors is also promimng The great advantage of 
a yearly Bericht over a Ceníralblatt is that the papers abstracted are 
arranged under distinct headings, and thet the work being done more 
systematically, the reading of every chapter gives a much clearer notion of 
the progress made during the year. On the other hand the information is 
necessarily somewhat belated, so that it 1s by combining the two sources of 
information that the student will obtain all the profit derivable from these 
most praiseworthy efforts of our laborious German collaborators in the fleld 
of neurology. It would obviously be & hopeless task to try, in a short notice, 
to give an idea of the enormous mass of material accumulated in these 1,500 
pages. The reader will, however, have no difficulty in finding what he wants, 
for the divisions and sub-divisions of the work are clear, and the type and 
paper fairly good. The subjects embrace the whole field of neurology and 
psychiatry, from the methods of colouring of the nervous elements to ques- 
tions of oriminality and the like. It only remains for us to thank most 
heartily the editors, authors and publisher who have given us a work of such 
supreme practical value in our labours, and to hope that their efforts will be 
further encouraged by the reception this Jahresbericht will receive at the 
hands of Neurologists. 

A. DE W. 


BRAIN. 


PART IV., 1898. 


Original Articles and Clinical Cases. 


PATHOLOGY OF A CASE OF FRIEDREICH’S 
DISEASE. 


With a Summary of previously reported cases. 
BY H. MAOKAY, M.D. 


THe case of Friedreich’s disease, the morbid anatomy of 
which I here report, was one of a family described clinically 
in the American Journal of the Medical Sciences, vol. eviii., 
1894, p. 151. 

To save the trouble of reference, I append here a brief 
note of the clinical condition of the patient during life. 


H. W., male, unmarried, aged 26 at the time of examination, 
was one of a family, three members of which, t.e., two sisters and 
himself, have been under my observation for Friedreich’s disease. 
A fourth member, a sister, had already died from the same com- 
plaint. There is no hereditary transmission of the disease, but 
various spinal neuroses are present in collateral relatives of the 
patient, and a second cousin probably died of the same disease. 

The patient suffered from measles and scarlet fever in his 
sixth year, soon after which weakness of the legs and staggering 
appeared. At twelve he was unable to move about; at fourteen 
the arms began to be attacked, and by his twenty-second year 
these limbs were helpless. 

He came under my notice about this time and presented 
a typical picture of the later stage of the disease. His power 
of voluntary movement was limited to slight motion at the joints 
of the upper limbs, raising and rotation of, the head, and some 
control over the muscles of expression. He was also able to,roll & 
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over in bed, and to raise the trunk on the elbows when supine. 
His deep and superficial reflexes were abolished, with the excep- 
tion of normal pupillary reactions to. light and accommodation. 
His sensation was Svo pnto well Dieser. And his special 
senses acute. ‘* ‘ 
Coórdination had been much impaired A the limbs 
became fixed. He'had lateral nystagmus and frequent twitchings 
in the facial muscles. His speech was- laboured and explosive. 
.His intelligence was good, and he had complete: control: over 


bladder and bowel. The spine showed a lateral curvature. The | 


| optic discs were normal. 

The patient suffered from asthma, and from carding enfeeble- 
ment, but without recognisable dilatation or valvular disease. 

In ‘the winter of 1897, when 30 years of age, he contracted. 
measles for the second time. Symptoms of collapse speedily: 
gupervened, with cyanosis and heart failure from which he died. 

The autopsy, some twenty-eight hours after death, showed 
the following. ; Permission to open the chest was not obtained. 

' — Qrantwn.— Much adhesion of Pacohionian bodies, otherwise 
no abnormality. s 

Membranes:—Normal ; no excess of fluid in subdural space. ` 

Brain.—To naked-eye inspection normal. The grey and white — 
Te were natural on ‘section, and the convolutions well marked. - 

. Cerebellum. —Well developed and of average size. . Measure- ` 

' ments in the three chief planes :—11:8 e.m. x 5:8 c.m. x (between 
vermiform processes) 4 o.m. Schultze gives, as average figures, 


11:5 c.m. to 12:5 c.m. x 5:25,o.m. to T5 o.m. x 8 c.m. to £ c.m. . 


Medulla.—Visibly smaller than normal. Vagi, hypoglossi, 
and other cranial nerves appear to be normal. 


Cord.—The dural sac is loose and baggy, and the contained: 


fluid excessive in amount. The latter looks like normal cerebro- ' & 


‘spinal fluid. The dura appears thickened, but the pis has no 


abnormal appearance. The cord is evidently: shrunken in size.’ 

* On section the posterior column is everywhere greyish and trans- | 
lucent, and the same appearance is visible in the posterior part of 
the lateral columns. The posterior’ spinal Toots are visibly 
shrunken in size. The anterior appear normal. ` , 


The contents of the cranium, and the spinal cord, were placed 
in Muüller's fluid, together with portions’ of the following 


_ peripheral nerves: the sciatic and the anterior crural of the ` 


' right side, the anterior tibial’ and internal plantar of the left, 
z side. From the upper ‘limbs were ‘taken portions of thé right 
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median and ulnar, and of the left radial and ‘posterior interos- 
seous. These latter were hardened in Hrlitzky’s fluid followed 
by methylated spirit. 


For defining the areas of degeneration in the cord and 
medulla, preference was given to Schafer’s modification of the 
Pal-Weiger& method. By this process, myelin-bearing fibres, 
whether healthy or degenerating, stand out in black or blue- 
black against the white ground of sclerosed or non-medullated 
tissue. For differentiating healthy from degenerate myelin, 
Hamilton's modification of Marchi’s process was used. For 
investigating the neuroglia, to which, since the appearance of 
Déjérine and Letulle’s observations? considerable interest has 
attached, attempts were made to use Weigert’s—now classical 
—1895 method,” but owing to the hardening of the material 
in Muller’s fluid, the attempt was not successful. Mallory’s 1895 
method™ failed also for the same reason. Better results were 
obtained by a preliminary stain in Van Gieson's fluid, followed by 
Mallory’s phospho-molybdie or phospho-tungstic hematoxylin.® 
By this means an excellent triple stain is obtained, in which the 
dark axis-cylinders and glia cells are well distinguished from 
medullary sheaths (yellow) and connective tissue other than 
glial ‘(red-violet). For the peripheral nerves Schafer’s method 
answered admirably, while for axis-cylinders aniline blue-black, 
benzopurpurin, or Mallory’s hematoxylin was used. For the 
spinal ganglia toluidin-blue and eosin, hematoxylin and eosin, 
or picro-carmine were employed. 

The actual changes found were as follows :— 


1 Corp. 
T. S. Lower Lumbar (L. V. and IV.) 


Posterior Column.—There is well marked sclerosis, most 
marked in the posterior part of the column. At the level of 
the 5th lumbar this involves the posterior third of the column. 
The anterior third, next to the commissure, shows a large number 
of well-preserved fibres, but also a few swollen and degenerate 
ones. The middle third of the column shows a gradual transi- 
tion between the conditions described. In the posterior third 
very few stained fibres can be seen, and these are scattered at 
wide intervals throughout the sclerosed area. A band of com- 
paratively well-preserved fibres lies along the mesial side of the 
posterior horn on each side, separating the sglerosed portion from 
the grey matter. This, which is continuous with the well-gre- e 
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served fibres lying dorsal to the commissure, evidently represents 
Marie’s cornu-commussural tract. 

Of the posterior root fibres, those entering the gelatinous sub- 
stance (middle group of Lenhossek), those entering Burdach’s 
column (mesial group), and those occupying Lissauer's border- 
zone are all intensely degenerated, the course of individual fibres 
passing horizontally being marked generally by isolated droplets 
of myelin, while those transversely divided display swollen sheaths 
and an absence of axis-cylinders. 

The sclerosed areg includes the septo-marginal tract of Bruce 
and Muir and the central oval tract of Flechsig, neither of which 
contain healthy fibres. 

At the level of L. IV. the dark stained fibres occupy only the 
anterior fourth of the posterior column. The remaining three- 


' fourths are degenerated, the posterior portion the most severely. 


About the centre of the posterior column, however, a small, 
linear tract of fairly well-preserved fibres appears, bordering the 


` posterior fissure. This has not the oval shape of Flechsig's 


centrum ovale, and probably corresponds to a portion of Bruce's 
septo-marginal tract. . 
Lateral Oolwmn.—At the lower level, L. V., there is apparent 


, under the low power a lightening of the myelin stain in a triangular 


area occupying the posterior part of the column, but separated 
from the posterior horn by the well-preserved fibres of the lateral 
limiting layer. At the higher level, L. IV., the degeneration is 
more pronounced, and corresponds with the position of the crossed 
pyramidal tract. In connection with Marie’s view™ that the 
degenerated area in the lateral column does not represent the 
crossed pyramidal tract, it was noted that the degeneration affected 
equally the large and the small fibres of the area. It is equally 
true, however, that many large fibres remained unaffected through- 
out the tract. As will be seen afterwards, the size of the lateral 
sclerosed area diminished from the mid-dorsal region upwards,. 
but it increased from the lumbar to the mid-dorsal region, and at 
the latter level well-marked degeneration appeared in the fibres of 
the direct pyramidal tract, which might account for the lateral 
diminution from that level upwards. There is distinct neuroglial 
overgrowth present, with an increase in the number of round, 
granular glial nuclei. 
Anterior Column.—Normal. 
Grey Matter. Posterior Horn,—There is extensive degenera- 

tion both of the vertigal (ascending) and of the transverse (entering) 


fihyes in the caput cornu. 
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Ti reticulum of fine madulldte fibres in th substance of the hom. 
is fab ly but mot well, preserved. : 
- Anterior Horn.—The large motor sella with their processes; 
and the fibrillar plexus are well preserved. 
The Central Canal is occluded by a mass of small, round cells; 
which take on nuclear stains deeply. No trace of ependymal 
epithelium remains. i 

The posterior roots, spinal ganglia, and anterior roots wi 
described in detail later. It is sufficient here to say that ih 
posterior roots were intensely sclerosed. 










































"Upper Lumbar and Lowest Dorsal L. I. to D. XII. 


Posterior Column.—At this level the postero-median fissure 
is for the first time recognisable. Previously—at lower levels- 
had only been. obscurely suggested, and had contained no: 
longation from.the pia. There is as yet no differentiation « 
Goll's from Burdach’s column. o 

"Thearea of stained medullate tissue in the P.C. is now limite 
to the tract of cornu-commissural fibres, which fill the apex of th 
posterior column, and occupy its lateral margins close to the grey 
matter. This area, however, contains a considerable number 
swollen and otherwise degenerate fibres. 

Lateral Column—The degeneration of the C.P. tract is no 
well marked. It occupies a triangle, whose posterior base, 
separated from the posterior cornu by the thick layer of the 
lateral limiting zone, extends inwards from the periphery f 
about half the length of the posterior cornu. The-apex reaches 
anteriorly to the level of the posterior commissure. & IS 

Anterior Column.—Normal. 

Posterior Horn.—At the base of the posterior horn two or three: 
shrunken cells can with difficulty be made out. There is a.thin. 
plexus. of- fine inyelinised fibres anterior to the substantia — 
spongiosa. The trabecule of the latter are thickened and 
numerous large Deiter's cells are visible. ‘The vertical fibres, as ; 
well as the entering root fibres are degenerated; 

Anterior Horn.—Apparently normal. 

Clarke’s. Column.—This appears on each side as a faint y 
indicated white disc. Its posterior half is selerosed. ` 
anterior pole, on each side, a thin plexus of, fine fibres is visible 
together with a few shrunken cells. 
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occupied by the cornu-commissural tract (bind. dies. trom E 
sterior roots ?)—but these show an increasing number of 
degenerating fibres. 
ateral. Column.—The patch of lateral sclerosis now takes. on 
an extension forwards along the periphery of the column, the .. 
increase. probably corresponding io the area of the direct cere- 
bellar tract: This marginal degeneration reaches forward to à 
level corresponding to one-third of the peripheral circuit from ` 
posterior root to anterior fissure. The anterior portion of the 
erate tract is much less affected than the posterior. 

nterior Column.—There is now some disappearance. of nerve 
with swelling and disintegration of others, andi increase E 























Mid-Dorsal. D. VII. to. D. IV. 


?0 erior Column.—The narrow strip of medullated tissue 
bounding the commissure and posterior cornua shows. a pré: ] 
gressive loss of healthy fibres. p 
— “Lateral Column.—The degeneration in this column reaches its m. 
dnaximum extent about D. V. and at that level occupies a triangle, 
‘elongated anteriorly—whose base covers rather more than half . 
he width of the lateral column, while the apex reaches the level 
the summits of the anterior cornua. ‘The lateral limiting E es 
ayeri is still piei: 





: Ant io dion. No fresh e are visible. 
o Clarke's Column. — Selerosed. 
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a d partially degenerate fibre 
ird. of foe column, posterior to the. xolérised | 


the: rerhainder of the posterior- column 
tic tissue as at former levels. 


Upper - Dorsal, D. IL. to D. I. 


ronched its maximum extent at the mid- donal region 
id ior lolum. There is ‘eee and symm 
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Anterior Column.—There is well-marked and ayn: cal 2 
‘sclerosis of Turck's column, appearing as a bluntly wedge-shaped — 
ion each side of the anterior fissure. The rest of the ground =f 
s are normal. 
Posterior Horn.—This is distinctly atrophied and shiuaken, p 
T iere are a few nerve-cells in each cornu, but they appear below . 
enormal size. The gleia cells are numerous and deeply stained. 
‘The preserved fibres with well-marked axis-cylinders, howevery: 
ppear to be more numerous than previously. 
Anterior Horn.—The inner or mesial group of cells has under- 
one diminution in number, and in size of the individual cells. 
e remaining groups, however, contain well-developed cells and 
cesses. vet 


Middle of Cervical Swelling. C. VI. o V. 


n abnormality is again present in the posterior pn. ot the 
d at this level. oL 
Tt commences at the level of C. VII. as a circumseribed oval- x 
shaped area of sclerosed tissue, which occupies a position between - 

e neck of the left posterior cornu and the adjoining portion "e 
f Burdach’s column. The sclerotic area increases in size with _ 
ssive sections, and reaches its maximum at the level of . 
C. In the position it occupies it displaces inwards towards 
the menal line the streak of medullated fibres which has been . 
described as bordering the internal margin of the posterior cornu. =. 
ts outer side is in contact with the lateral reticular formation. 
Completely sclerosed at its first appearance, at higher levels its 
area is traversed by scattered medullated fibres, a few of which 
are healthy but the greater number degenerated. By the level of E 
C. IV. all traces of the abnormality have disappeared. 

Posterior Column.—The condition is similar to that described 
reviously. Burdach’s column continues to receive an inereasing 
umber. of healthy fibres, and also. some degenerate ones. | "The 

: healthy fibres are aggregated for the most part in the postero- 
xternal fields of the tract, adjacent to the posterior roots, and in 
Lissauer's j tract. Goll’s column also contains more myelinised 





















































ng larger is the left. 


Upper Cervical. ©. IV. to IH. 


umn, in its postero-external triangle, and Lissauer 
fair number of myelinised tubes, some of whic 

y axis-cylinders. 

lumn.—The : Ngenenete area. is smaller i in Sue 


ua. gll. degenerated and shrunken, 
he left | i 


shrunken cells in their anterior iet : 
Xf celis on ens side are large and well ae 





larger fibres were seen fine small iind empty. sheath: and 
connective tissue. The fine nerve fibres, probably ‘the “em 
E ial" fibres of i ore and Déjérine,» were. Mir uie elo 
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. tubes measuring: ‘froth 3 to 8 in a arholwe: Extremely fine, but 


. ."well-stained axis-cylinders were ‘present in hìóst of them, and 


' generally a very thih myelin sheath, but ‘the, latter remained 


unaffected by myelin. stains such as Scháfer's and Pal-Weigert’s. 


"Im others, the myelin seemed disintegrated and granular, and the 


axis-oylinders were sometimes hypertrophied, sometimes absent. 
The empty nerve-sheaths, both of the large and of the fine fibres, 


z were recognised as rings, either round or distorted by pressure, 


: their outlines being. frequently marked in Marchi and osmium 
. preparations by a marginal ring of fine black granules. 


(b) In the spinal ganglia both ganglion cells and nerve fibres 
call for notice. 

. The, cells, as indeed the ganglia themselves, appeared smaller 
dian normal. Measurements through their longest diameters 
(when rot perfectly round) gave their average diameters as 
50u, the limits between which they varied. being from 25, to 
Top. ` This is below the figure given by. Lenhossék” for the 


` average diameter of healthy cells of the larger sort, viz., 60 to 


80,. Striking was the amount of pigmentation they displayed. 
In very few was this limited to a mass lying between the nucleus 


' and the thickened peripheral layer of cell plasma, or to a crescentic 


ring investing the nucleus. On the contrary, in the majority. of 


_the cells it occupied approximately two-thirds of the area of the 


dell plasma, obscuring the nucleus completely. It consisted of 


~ coarse pigment granules, insusceptible to stain, and agglomerated 


in many cases into dense clumps in which no differentiation of 


` separate granules could be made out. 


The cell plasma was invariably opaque and turbid, never in 
the least degree brightly refractile or translucent. It stained 


. readily with plasma stain and then showed itself finely granular 


in structure. ' The finer details of the granules could not be made 


, out owing to shortcomings in the staining, due to my want of 


familiarity with Mann’s method. No vacuolation was present, 
but the normal ‘marginal space between cell plasma and capsule 
figured and. described by Lenhossék was frequently present. 
The nuclei were occasionally well defined as also were the 
nucleoli,’ but not in every cell. The cell processes also could 
only seldom be distinguished. The epithelium of the capsules 
appeared normal. 

l am unable to venture on an opinion as to how far these 
appearances are abnormal or the expression of artefacts. The 


. latter explanation réadily suggests itself in connection with the 


shrinking in size. But, on the other hand, the method of harden- 
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ing used ty Bail: from whom thé'normal measurements are 5s 


_taken, viz., corrosive sublimate and alcohol, would cause as much, , 
shrinking as the "Miller's fluid and aleohol used in my own 
preparation. Thé amount of Pigmentation that may be con- 
sidəred normal i$ another vexed question. Wollenberg, who 
discusses the matter, apparently concludes, with Obersteiner, 
, that the decision as to what'is and what is not -pathological is 


í “one an arbitrary one. The opacity of the: cell plasma, may.” 


Z-secording to Trzebinski (quoted by Wollenberg, loc. cit. )-:be- 

" prodeeed by the Müller's fluid and alcohol employed. «Ioan speak 
definitely only as regards vacuolation and fatty degeneration of 
the plasma, neither of which could be recognised in these sections. 

On the whole, a comparison with the few normal specifiers’ L5; 
‘possess leads me to the opinion that the ganglion éells weró. 
smaller and more pigmented than average normal cells. Whether" 
this, however, corresponds with the pigmentary atrophy. de: 
seribed by other observers, I am unable to say. 

In the fasciculi of transversely divided nerve-fibres which: ,- 


appeared in. the sections of the ganglia, it was easy to recognise, . 


marked degeneration. Numerous lacuns were present, corre- 
sponding to spaces vacated by swollen medullary sheaths that 


“had disappeared inhandling. Many of the fibres showed granular 


and disintegrated myelin, and from many the axis cylinders had 
disappeared. Between these were spaces occupied by connective 
tissue, fine fibres, some apparently healthy,- some undergoing 


. degeneration, and empty Schwann’s sheaths, 


Logwood preparations showed a distinct uidipliosion. of con: 
nective tissue nuclei, both in the endoneurium between the nerve 


`- fibres and in the interstitial tissue between the ganglion cells. 


~ (c) Below the Gangha.—The roots showed the same condition : 
of degeneration as already described. . 


(d) The Mixed Trunks.—Tranverse sections here showed the 
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two roots lying within a connective tissue- sheath apparently” -> 


much too large for its contents. 


' ^. The constituent portions of the nerve were ' easily IEEE) 


in Pal-Weigert and Bchüfer preparations, the anterior root show-' 
ing, for the most part, ‘regular and well stained fibres of uniform 
size,, while the posterior showed a few dark ‘stained ‘discs and 
rings in the midst of a mass of unstained sclerotic tissue. 


The Anterior Roots.—These consisted, for the most part; of . 


large nerve: tubes, of 10-12, in diameter, with healthy sheaths 
and axis cylinders. They were not wholly free, however, from 
degenerative change.” This affected: chiefly the myelin sheath. 


` 
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In-some the myelin had TA from the Schwann’s rhembrané 
and appeared loose in the interior of the tube. In’ others it.was 
| aggrégated into a mass lying against the inxier'wall of the sheath. 
In others, again, the myelin appeared to havdibecome absorbed, 
leaving a ngked"àxis cylinder inside the tubé so formed. This 
condition, well shown in benzo-purpurin and Mallory- heratoxylih 
preparations, appeared to resemble the denudation of the axis 
7eylinder , described by Babinsky and others as, occurring in . 
‘multiple sclerosis. A few fine fibres in good preservation were , 
present in the anterior roots, but in much smaller numbers than 
in the posterior. e 


, fhe ‘ 
say oth Dak ET i The Peripheral Nerves. 


x 


" Those examined were the sciatic in the upper part ot the 
' thigh, the anterior crural, anterior tibial, internal plantar, median, 
ülnar, radial and posterior interosseous. Hach and all of these 
showed extreme degeneration. By Schüfer's method not only 

: thé healthy medullated sheaths, but those also which contained 

' degenerate but unabsorbed myelin, gave the black reaction. The 
unstained areas, therefore, corresponded to parts which were 
totally devoid of myelin, either healthy or degenerate. 

To obtain & comparative estimate of the degrees of this de- 
‘generation various methods were adopted. - , 

A modification of Sakaky's method” was used for estimating 
the number of healthy fibres in the fasciouli. By means of a mm. 
stage micrometer and a corresponding ruled ocular the number of 
healthy fibres present in & series of squares each with & side 
measurement of ‘1 mm. was counted, and an average was taken 

_from nine or sixteen of these squares. Observations on healthy 
nerve fibres gave 32 nerve fibres of 10 to 12, each in diameter 
as the average normal contents of such a square. With the 
normal figuré of 82 was compared the number of healthy fibres 
per ‘1 mm. square in the best preserved portion of the cross 
section of the nerve. The small fibres, of which large numbers 
were apparent in all of the peripheral nerves, were excluded from 
the calculation on account of the difficulty of getting any satis- 
factory estimate of their number in normal nerves. 

As regards the larger fibres, it was found that in the majority ' 
of the nerves examined, viz., in the median, ‘radial, posterior 
interosseous, sciatic, anterior crural, and internal plantar, occa- 
sional fields could still be found in which a few squares reached 
or approximated to the normal content of fibres. 

' In the ulnar and anterior tibial, however, i in nota single 1 field 


- 
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in the cross section ae the nerve could an area containing 32 
healthy fibres per square -1 mm. be found. | 

The relative degree of sclerosis was roughly estimated by 
measuring the largest superficial areas in each nerve in which not 
a single healthy medullated fibre could be found.. 

The results may be thus tabulated :— : 


; m In the posterior interosseous nerve 


a whole field measuring ‘8 mm. oontainoa not a single healthy flbró; 


-in diameter 
In the ulnar, & spaco measuring) j 
: '8 x “15 mm. » LE n PE y » a p » 
In the radial, a space dax : " f , 

' x ‘2 mm. i ie : i 
In the median, a space A 

18 x -18 mm. n » ” ” ” 
In the anterior tibial, a speco) 

meas H 176 x 175 mm. » ” n ” ” 


In the internal ‘plantar, & m 

measuring '125 x 15 mm 
In the sciatic and anterior crural nerves no sclerotic area larger than ‘1 mm. 

square void of healthy fibres could be found. 

Contrary to one’s expectation, it thus appeared that the — 
destruction of nerve fibres had taken place in the mixed nerves of 
the upper limb. In the nerves of the lower limb it appeared that 
portions more peripherally placed suffered greater degeneration 
than those nearer the cord. Connective tissue hyperplasia was 
extreme in those fibres in which the sclerosis was most marked, 
‘and reached its maximum in the internal plantar. In the same 
nerve the accompanying artery showed an extreme thickening of 
the intima, the lumen of the vessel’ being almost obliterated 
thereby. In the sciatic and anterior crural there was a great 
deposit of fat in the interfasicular connective tissue. 

The degeneration in every case was of the ordinary parenohy- 
matous type, the medullary sheaths being either granular, broken 
into clumps, disintegrated, with formation of droplets, or absorbed. 
Persistence of the axis-oylinders, such as was observed in the i 
anterior roots, was nowhere seen in the peripheral nerves. 


The Medulla. 


Becks were cut from the whole length of the medulla with 
the exception of the region of the pyramidal crossing, which was 
unfortunately destroyed in removing the parts. The changes met 
with may be sufficiently desoribed at three levels. 

(a) Between the pyramidal decussation and the lower level of . 
tho. olives. 


" a 
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The longitudinal fibres at this level comprise the funiculi 
graciles and cuneati, the lateral and pyramidal columns, and the 
two narrow layers which, lying on each side of the middle line 
dorsal to the anterior pyramids, represent the fibres of the inter- 
olivary layer or fillet. 

It is these latter fibres and the adjoining tracts of the adiens 
lateral ground fibres which, alone of the longitudinal bundles, 
present healthy fields of well-stained fibres at this level. Of 
the remainder, the funiculus gracilis (Goll’s column) maintains 
its former condition of almost complete sclerosis. The funiculus 
cuneatus (Burdach’s column), better preserved than the preced- 
ing, shows a slender band of stained fibres along the margin 
which adjoins the central grey matter. In the lateral columns 
there is a general lightening of the stain, amounting in the region 
of the D. C. tract to complete sclerosis. Gower’s tract shows 
here more definite signs of degeneration than were apparent in 
the cord. In the pyramids, there is a general faintness of the 
medullary stain, and, as was to be expected from the condition of 
the direct and crossed pyramidal tracts, numerous degenerated 
fibres are present. 

Of the grey matter, the clavate nucleus is practically absent, 
being represented only by & very few rounded nerve cells. 

The cuneate nucleus is also poorly developed, being con- 
siderably below its normal bulk. The caput cornu posterioris, 
however, now swelling into the tubercle of Rolando, appears to be 
recovering from its former atrophy, and shows a well-developed 
head of grey matter and numerous small, nucleated cells. The 
central canal appears normal. The ependymal lining is distinctly 
columnar, and outside the epithelial layer is a loosely-arranged 
gleial network, with numerous Deiter’s cells. 

The healthy and well-developed condition of the fillet layers 
already referred to occasioned some surprise, on account of the 
meagre development of the mnermost strands of the internal 
arcuate fibres. These latter, proceeding from the nuclei of the 
posterior columns, bend round the central grey substance, and 
after decussating give rise to the fibres of the fillet layers. Owing 
probably to the sclerosis present in the clavate nucleus and 
the poor development of the cuneate nucleus, the strands passing 
from these nuclei to the fillet decussation are less full and less 
numerous than in & normal medulla. Some bundles of well- 
stained arcuate fibres which are present arise from the neighbour- 
hood of the posterior horn, and occupy the outermost division of 


the internal arcuate fibres. 
. 
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(b) -Lower level of the inferior olive. - . m 
The healthy fibres of the fillet layers now spear "ds ihe well- 
stained interolivary layer, and, dorsally to these, the: median area 


-of the: reticular formation is occupied by: ‘well: stained fibres, 


which, according to Ferrier,“ are contributed from the anterior : 
root-zone of the cord. The lateral area of the reticular formation 


` is less well preserved. Towards the dorsal margin of ‘the lateral | 


column there is a considerable accession of healthy, dark-staiñed 


' fibres apparent in créss section, and these are evidently related to 


the dark-stained bundles of internal arcuate fibres which are seen 
to proceed to the region a the corpons xestiformia from the olives 


- cand the fillet. 


The clavate nucleus is still absent as such from the postero- 
internal column, but traces’ of grey nate with infrequent round 
cells can be made out in its site. 

The caudate nucleus is now well irdi and contains 
numerous nerye cells. 

The olivary bodies are well developed; and the numerous 
fibres, passing from them show the black stain of normal myelin. 

The central grey matter and the o postanar longitudinal fasiculus 


also appear normal. ` 


The pyramids, however, are smaller than normal, and still 


-contain many degenerated fibres. - 


(c) Upper level of olive (at and above calamus scriptorius). 

The prominent feature from this level upwards is the gradual 
increase in the healthy fibres of the corpus restiforme of each side 
by the continued accession of arcuate fibres from the olivary 
‘bodies. 

There still appears a small area of sclerosis in thie site occupied 
by the direct cerebellar fibres. The pyramids continue of smaller 
bulk than normal, but they exhibit less evident us of degener, 
tion than at lower levels. 

The cranial nuclei (XTI. and X.) appear to be: opa The : 
fibres of the fillet and of the posterior Vingisaditae fasiculus are. 
well stained and healthy. 

From this level upwards the medulla and pons exhibit no 
marked morbid change. : 


t 


é 
' Cerebellum. 


No signs of degeneration or P E could be found 
in the cerebellum. The inferior peduncle showed healthy fibres 


i and axis-cylinders “throughout. The plies showed a-normal 
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- &rrangement, with a well-marked nuclear layer; and numerous 
healthy dcr B oie 


pues ON THE CASE. 


In its clinical features and its post-mortem appearances, 
the case reported shows no peculiarity. With the former 
I do not intend to deal, as the matter has been so recently 
and exhaustively treated by Mackie Whyte in this Journal. 

None of the pathological conditions described are new to 


“the literature of the disease, with the trivial exception, 


perhaps, of the abnormal arrangéments described as occurring 
in the posterior column of the cord, in the upper dorsal and 
mid-cervical regions. 

In many features the case bears a close resemblance to 


` some of the more recently reported cases, e.g., those of 


Simon (16, in summary of autopsies), Bonnus (ib. 17), Mirto 


(ib. 18), and Guizetti (ib. 12). In four of these, viz., 12, 


16, 17, and my own, the degeneration of the posterior 


column reached its maximum in the dorsal region. In the 
same four cases the cornu-commissural tract, and fibres. 
representing Flechsig's oval tract, escaped injury either 
relatively or entirely. 

The degeneration of the crossed pyramidal and direct 
cerebellar tracts, recorded in nearly every reported case, 
was present in these cases too. In addition Lissauer’s 
tract was more or. less affected in each, as it was also in 


cases 11 and 10. 


In all, as indeed in every recorded case where they have 


been examined, the posterior roots were sclerosed. The 


condition of the spinal ganglia is not mentioned in cases 16 
and 17. In 12 and 18, however, as also in Blocq and Marin- 


- esco’s case, 11, and probably also in my own, 18, changes 


i 


‘were present. Interstitial hyperplasia, with changes,in the 


ganglion cells, vacuolation, or shrinking, are mentioned in 


‘every, case. 


In the medulla, gilaasi of the posterior columns, with 
degeneration- of nuclei, is recorded in cases 12, 16, 17, 18, 


^ : and also in 11, and degeneration, in the bulb, of the direct 


cerebellar fibres, is also recorded in'cases 11, 12, 16 and 18. s 
'  vOL. XXI. 30 
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Similar changes in the posterior. columns of the ‘medulla are 
reported by Friedreich (cases 2 and 4), and were,also observed 
in the doubtful cases of Brousse and Tedeschi. - i 

Some degeneration of the fibres of the anterior ii 
occurred in Guizetti’s case and my own. 

The cerebellum has been found normal in every case in 
which its condition has been recorded, with the exception. of 
Auscher’s doubtful case. 

. The peripheral nerves were atrophied or EEE in 
cases 12, 13, 17 and 18, severely,so in the last case. 

. In the light of these cases, together with the- fact that ' 
similar changes have been recorded by Friedreich and. ' 
by Rutimeyer, it must be admitted that degeneration of the 
peripheral nerves, which may reach an extreme. degree, . 
ought in future to find mention in any complete account of. 
the morbid anatomy of Friedreich's disease. 


The nature of the fine fibres observed in the peripheral 
. nerves in this as in other cases of Friedreich’s disease is 
^ a question of great interest. 

"Auscher" describes those present in his, case as fibres 
having embryonal characters, i.e, with an axis-cylinder,. 
and either & very slight myelin sheath or none at all He 
expressly states that he found no depeneratd. tubes nor 
empty sheaths. 

Guizetti! records the. presence of numerous fine fibres 
with & diminution in the number of coarse fibres. He 
describes and figures various histological conditions of. the 
fine fibres in the nerves and the posterior roots, viz., 
some—a majority—with axis cylinders, some without, some 
apparently deprived of medullary sheaths, and others in 
which the sheaths stained slightly with'osmic acid. He 
- assumes these conditions to be the result of atrophy. 

In my own case several varieties of fine fibres could be 
distinguished, viz. :— : 

` (a) Fine fibres with a slender axis-cylinder , dd an appa- 
. rently medullated sheath. I say apparently because the 
substance of the, sheath, though colouring with plasma , 
stgins, and very "faintly also with chromatin stains, yet 


a. 
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failed to take up the specific myelin stains, such as those 
of Weigert and Schafer. This fact has been noted also by 
Tedeschi.” 

(b) Fine fibres showing more or less traces of degenera- 
tion, e.g., (a) & granular condition of the sheath, (8) hyper- 
trophy of the axis cylinder, either with or without & thin 
investment of myelin, or (y) disappearance of the axis 
cylinder. 

i (c) Empty fibres, myelin and axis-cylinder having under- 

gone absorption, the Schwann’s sheaths remaining having 
frequently fine granules, staining black with osmium, 
attached to their inner surfaces. 

All these appearances have been noted and described 
in the degeneration of peripheral nerves which accompanies 
various scleroses of the cord. Westphal figures them in 
a case of postero-lateral sclerosis (Archiv. für Psychiat., 
Bd. viii, taf. xi), and again in & case of central and 
peripheral degeneration due, he thinks, to tubercular in- 
` fection (ib, Bd. xvi, taf. xi). Sakaky,** and Oppenheim 
and Siemerling,? describe them in the peripheral neuritis 
accompanying cases of tabes. Many observers have des- 
cribed the arrangements of the fine fibres as being in 
closely packed clusters or fasciculi, as if held together by 
some outer investment. Oppenheim and Siemerling (loc. 
cit.) describe bundles of well-preserved rods of fine calibre 
inside’ the empty Schwann’s sheaths of larger fibres. These 
observations suggest the presence of fibrils of regeneration 
rather than that of atrophied fibres. 

Since Déjérine has shown” that the peripheral degenera- 
tion in some cases of tabes attacks first the distal extremity 
of the peripheral neuron, and may co-exist with complete 
integrity of the spinal ganglion and posterior spinal root, 
it is reasonable to suppose that the peripheral degeneration 
in cases of sclerosis of the cord, such as those alluded to 
above, may be akin to that which occurs in the toxemic 
states due to lead, alcohol, diphtheria, &c. In these, as 
Gombault," S. Mayer,? Pitres and Vaillard,? Gudden,™ and 
others have described, there occurs, after the degenerative 
period, an outbudding of small regenerative fibres ('' sèg- 
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ments intercalaires," E schalistucke ’’), silo; in cross- 
section, would' present the characters of the fine fibres 
described under (a). Indeed, it seems difficult to account . 
in other ways for the presence of these fine medullated and 
cylindered fibres in the midst'of otherwise general degenera- ' 
tion. If Fleming’s view?! be correct, that the normal fine 
fibres in peripheral nerves are the first to undergo degenera- 
tive changes, the fine fibres under discussion can hardly, 
represent the original fine fibres present normally in every 
peripheral nerve, and unless simple atrophy of nerve fibres 
. can take place without a trace of molecular change or , 
disintegration, it is equally difficult to conceive these fine 
` fibres as originating in the atrophy of the larger ones. It 
seems, at least, equally probable that they may be single 
or multiple regenerative fibres, the outcome of the segmental 
neuritis of larger tubes. Further, there is no cause hinder- 
ing the degeneration in their turn of the fine regenerative 
-fibres. As Gudden remarks** (p. 731) :—'' One factor only 
need be assumed, viz., that the patient is a debilitated: 
individual, and that the toxic virus does not at once escape 
from the system. In such a case the restitution, in the 
first place, of the nerve fibres, proceeds slowly, and secondly, 
these latter, when scarcely in working order, either through 
the feebleness of the organism or through the presence of 
some fresh virus. . . . are checked in their further 
"development and again fall into decay." Gudden instances 
as an illustration of ''fresh virus " the infection of tubercle, 
and it is noteworthy that if the doubtful cases of Fried- - 
reich’s disease in the appended list be included, a history of 
tubercle is present in seven out of the twenty-two autopsies 
- recorded. : f 
Such a process as is suggested above would well account 
for the appearances found in the fine fibres iw classes (b) 
and (c) It may be objected to this explanation of the 
presence of the fine fibres that the primary pathological 
processes, central and peripheral, in Friedreich’s disease, 
have not been shown to depend on any toxmmic dyscrasia, - 
inherited or acquired. The same objection, however, ap- 
plies equally to amyotrophic lateral sclerosis, and to the 
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hereditary form of muscular atrophy. These diseases affect 
the peripheral motor neurons, much, it appears to me, as 
-~ Friedreich’s disease affects the peripheral sensory neurons 
associated with muscle. In’ both these forms of muscular 
atrophy Gombault has observed" in the degenerate peri- 
pheral nerves the occurrence of segmental neuritis with 
regenerative processes. 

The extreme preponderance of the degeneration in the 
posterior roots rather than the anterior indicates that it is 
the afferent fibres of the peripheral nerves that are chiefly 
attacked. The fact, moreover, frequently recorded, that the 
patients’ sensibility to touch, pain, and temperature remains 
- unimpaired throughout, suggests thatit is the afferent nerves 
from muscles that chiefly suffer. This agrees with Guizetti’s 
conclusion, who was of opinion that in his own case there 
existed a systematic atrophy of sensory fibres. In his case, 
however, he considered that muscular and cutaneous fibres 
. were both affected, and it should be remembered that, 
clinically, the patient's tactile and thermic sensibility were 
diminished below the knees, and that some tactile super. 

ment was present in the hands. 
| The presence of abnormal arrangements in the NE 
of the cord which I have described as occurring in the 
dorsal and cervical portions is suggestive of structural 
anomaly dating back to the developmentál period of the 
cord. Sections containing these abnormalities were variously 
stained in the endeavour to ascertain the finer structure 
“of the growths. The nerve fibres traversing the areas 
were invariably degenerated, and none of, them possessed 
axis cylinders. The intervening ground substance resembled 
closely the sclerotic tissue present in the posterior parts of 
Goll's column, and its density opposed a serious obstacle 


toits examination. The felt-like tissue composing it shrank ` 


extremely in the process of dehydrating and clearing, so 
that ‘thin sections were destroyed by the. tearing- consequent 
on the shrinkage. Deiter’s cells, however, could not ‘be 
‘distinctly recognised, but corpora amylacea, were present in 
considerable numbers. The staining reactions were those of 
glial tissue, and in all pronwnuy the structure was that of 
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& circumscribed gliomatous mass of long sain: in which: 
the cellular elements seemed to have disappeared. ^. : 
Finally, no appearance at all corresponding to Déjérine’ 8 


' description of whorls of glial tissue could be recognised in- 


this case. The grey sclerotic areas in the posterior and — 
lateral columns were found histologically to, have the usual 
structure of neuroglial hyperplasia elsewhere. Numerous , 
large Deiter’s cells were present, frequently of elongated or 
lanceolate shape, as if obliquely-lying elongated cells had 
been divided in & plane approximating that of their longest 
diameter. In all, or nearly all, the faintly stained granular 


' nucleus could be recognised, and in some the processes 


could be traced for a short distance from the cell These , 
elongated cells and smaller rounded ones formed dark- 
stained masses in & dense spongy-looking groundwork, the 
minute dark points in which probably corresponded to gleial 
fibres in cross-section. The cells were least distinct, and 
stained less freely in the older and more completely sclerosed ' 
areas, while they stained most distinctly in the transition 
zones between healthy and degenerating tissue. Where they ' 


stained least distinctly, e.g., in the peripheral portion of the 


posterior columns, there numerous corpora amylacea were 
thickly strewn, and the converse of this arrangement held 
equally true, viz., the corpora amylacea: were least numerous 
in those regions where the glial cells were most distinct. 
The same histological features characterised the areas‘ of 
degeneration in the various columns of the cord. No special 
peculiarities could be made-out in the lateral areas of 
sclerosis. The vessels and capillaries were nowhere markedly - 
thickened, but were everywhere distended with blood cells. 

The last mentioned fact is of interest in relation to the 
vascular theory of the causation of the disease which was 
favoured by Pitt, and by Blocq and Marinesco. These 
observers found changes in the blood vessels of the posterior 
columns,: as also did Schultze in his second case, and 
Everett Smith. . 

On the other hand such changes were absent in the 
cases of Rutimeyer, Déjérine and Letulle, Guizetti, and 
in my own. . 
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Guizetti, who discusses this matter, points out that 
disease of the posterior vascular system of:the cord would 
leave unexplained the condition of the posterior roots and 
spinal ganglia, and that Clarke’s column, which is invariably 
sclerosed, is supplied by the anterior system of vessels. 
Moreover, that such vascular dilatations as Pitt and Blocq 
and Marinesco have recorded, are a frequent accompani- 
ment of sclerosis of the cord, end probably secondary to it. 

On the whole it appears that our present knowledge of 
the pathogenesis of the disease cannot be better summed 
up than in Guizetti’s conclusion, that Friedreich’s disease 
depends upon a congenital predisposition, in consequence 
of which, in the early years of life, certain systems of fibres 
and nerve cells undergo a process of progressive atrophy, 
and that the process is independent of any contributory 
effect from vascular alterations. 

To Guizetti's conclusion might be added that by “certain 
systems of fibres and cells" ought perhaps to be understood 
the following :— 

(4) (Due to arrested development at the eighth month?) 
Tracts in the cord which are the latest to undergo medulla- 
tion, viz., the pyramidal tracts, direct and crossed, and 
the postero-internal tract. 

(B) (Secondary to mal-development of Goll’s column ?) 
Systems of fibres and cells functionally related to the 
postero-internal tract. The extent of the atrophic process 
as to systems attacked, and degree of degeneration in in- 
dividual systems, may be dependent upon the duration of 
the disease. These systems may include :— 

(a) The peripheral sensory neuron complex in its entirety, 
viz., peripheral sensory fibres, ganglion cells, posterior roots 
and root-zones (Burdach's, Lissauer’s), fibres to Clarke’s 
columns, to the middle zone, and to the anterior cornua. 

(6) Portions of the central sensory neurons, viz., cells 
in posterior horns, with associated ascending fibres, cells 
in Clarke’s columns, with associated fibres (direct cerebellar 
tract), cells in middle zone, with associated fibres (Gower's 
tract), cella in medullary nuclei, clavate,and cuneate, with 
associated fibres (internal arcuate). š 
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DET APP 


' The atrbphic changes in every system are Arrested in 
the medullà, when the level of the lower olive is reached. 
I apperid- & summary in tabular form of the pathological 


- conditions-present in the autopsies of Friedreich's disease to 


which I have been able to refer, and'I believe the list is 
fairly complete up to the date of its compilation (July, 1898). 
A useful summary of most of the cases included was given 
by Tedeschi 15 in 1896. I have excluded from the list all . 
cases of the cerebellar type of the disease with which 
Nonne, Menzel, Marie, Sanger Brown arid others have 
made us familiar, because it is clear—pace Senator—that 
these form a group quite distinct, clinically as well as patho- 


. logically, from the type described by Friedreich. . 


. I have also placed in a separate list the doubtful cases of 
Kahler and Pick, Brousse, Auscher, and Tedeschi. ` 

Kahler and Pick's case presents some close resemblancés 

to hereditary ataxia. The age at onset—on menstruation, 

at 16—the general course of symptoms, the loss of knee- 


jerk, the impaired speech, the preserved pupil reflex, and the 


ataxia, all agree with Friedreich’s symptom-complex. In 
addition spinal curvature was present, and a sister of the 
patient is said to have been affected similarly to herself. 

On the other hand, Westphal (Archiv. fiir Psychiat., 
Bd. ix., p. 697), draws attention to the, early onset of 
paralytic weakness in the case, with outstretched legs and 
pointed toes, as dissociating it from Friedreich’s group. In 
addition, nystagmus was absent, and there is no mention of 
choreiform movements, or of pes cavus. , 

Very similar to Kahler and Pick's case is that of’ Erlicki 
and Rybalkin * affecting also a young girl soon after puberty. | 


In this case the rude strength of the legs was well main- 


tained during the early period, and the majority of the 
symptoms of Friedreich’s disease were present. On the 
other hand, deformity of the feet and spine were absent, 


~ as also were nystagmus and speech affection. More im- 
portant, perhaps, was the hurried course of the disease, the 


symptoms developing with undue rapidity, and death ensu- 


ing from ‘tubercular diarrhea in twenty months from the : 


onset. For this reason I have omitted the case., 
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Bione s and Auschor's cases both. concern! women ‘of 
later age, 24 years and 244’ respectively. De ‘the former 
neither spinal nor foot deformity was present,: Bor, appa- 
_ rently, nystagmus. In the latter the reflex to’ "light was 

absent, and post-mortem, brain and cerebellum were found 
`of small size,.while the lateral columns of the. cord s were 
unaffected. 

In Tedeschi’s case, as Mackie Whyte has pointed out,“ 
many important clinical details are unfortunately omitted, 
e.g., the condition'of the knee-jerks, state “of the spine, &c. 
The onset of the symptoms was anomalous, the arms being 
attacked before the legs, the gait was tabetic in character 
rather than cerebellar, and the patient was insane. 

A case reported by Mitchell Clarke“ has also been 
omitted because the complication of cerebellar tumour 
which was present vitiates the, pathological record for pur- 
poses of comparison. 

It only remains for me to express my grateful acknow- 
ledgments to Sir T. Grainger Stewart, who suggested to 

me the examination of the peripheral nerves, and to Dr. 

Burich of Bradford, for kind assistance in'the technic of 
neuroglia staining. ` $ 
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BUMMARY OF AUTOPSIES ON UNDOUBTED GASES. 


E 


Case 1. 


- KA-—Name and Durahon.—Andreas Lotsch; 15 years in. Died at 38, 
cause, typhoid. 

B.—Author and Reference-—Friedreich. Virchows Archives, Bd, xxvi., 
g. 891 and xxvii., s. 1, 1808. 
~, 6.-Cord.—Small, 

D.—Mombranes. — Dural sac contained fuid. Pia milky and thickened, 
soft adhesions to cord. 

E.—Posterior Column.— Grey, translucent, firm, from above lumbar swelling 
to oslamus. Sclerosis most marked above lumbar swelling. Microscopically 
—Atrophy of nerve tubes and presence m their place of a finely fibrillar 
connective tissue-—made up, in part, of the shrunken Schwann's sheaths. 
Between these elements a finely granular ground substance, clearing with. 
acetic acid, and then revealing many round and oval nuclei. 

¥.— Lateral Column.—-Normal.. 7 

@.—Anterior Column.—Normal. 

H.—Postertor Horn.—Normal. . 

` J.—Anterior Horn.—Normal. f Š 
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a * 
K.— Clarke's Column. — Normal. : : Mu 
L.—Spinal Roots. —Posterior roots atrophied.’ 
M.—Spwnal Ganglia.—No mention. 


LON. ,—Penpheral Norved —Some strophy in E ‘Less in nerves. of 
cervióaland brachial plexus. More intense deg 


eration in hypoglosai. 
0.—Ceniral Canal.—No mention. 

P.— Medulla.—Oorpore restitormis slightly attacked, 

Q.—Cerebellum.—Normal. 

R.—Cerebrtin.—Normal. ' 

B. —Remarks.— Walls of capillaries in affected areas show fatty globules. 


I 
Case 2. 
K.—Duratton.—Justinie Suss; 15 years ill. Died of typhoid at 81. 
B.—Awuthor.—EFriedreiob.  Víschow's Archives, Bd, xxvi., s. 991 and xxvii. 
g. 1, 1888. `’ 
. Q.—Cord.—Small. 
, D.—Memb.—Pi& thickened and adherent to dura and to cord, 

' E.—P. Col—8olerosed between lumbar and cervical swellings. Above the 
cervical swelling only a thin zone, next periphery affected. Postero-median 
fissure obliterated. : 

F.—L, Col, —Bclerosed between lumbar and cervical swellings in epee 
adjacent to the posterior column, but to & less extent than the posterior 
column. : : 

G.—4. Ool.—Normal. 

H.—P. Horn. , 

J.—A. Horn. | Grey matter of cord sclerosed in dorsal region. 

K.—Clarke’s Col. , : 

L. ma Roots.—Posterlor roots atrophied. 

M.—Sp. Gangha. 
N.— Pors. Nerves.—Interstitial hyperplasia in .the nerve trunks of the 


extremities, 


0.—29. Oanal.—Occluded with small cells. 

P.— Med.—Sclerosed in posterior column. A 
Q.—Cbl.—Normal. ; : 
R.— Cbr. —Normal. 
B.— Remarks. 


Case 8. 


A.—Duration,—Salomie Suss; duration 14 years. Died at 28 of typhoid, 
B.—Author.—Friedreich. Verchow's EAD Bd. xxvi., s. mr and xxvii. ^" 
B. 1, 1868. à 
C.—Cord.—As in former cases. 
D.— Merib.—Pis thickened and opaque, and sdherent to dura. > i 
' EP. Col.—Sclerosed throughout, most marked in dorsal region. 
F.—L. Col.—Sclerosed, in dorsal region, in pee part of lateral 
column on left side. "es 
G.—4. Col. 
' RL—P. Horn. i 
J.—A- Horn. é i M 
K—Clarkes Col. . P Y 2 


` 
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f 
Lp Roots. Posterior róote MALES 
M.—8p. Ganglia.  . f US 
H.— Pert. Nerves. E 
0.—O. Canal.—A double canal containing fluid in cervical region. 
P.—Med.. 
Q.—obl. 8 
R.—Obr. ; 
B.— Remarks. 


Case 4. 


A.—Dwuration.—Fr. Suss; duration 27 years, Died at 42 of typhoid. 
B.—Author.—Friedreich and Schultze. Vérchot's Archives, Bd, lox, a. 140. 
Q.—Oord.—4s in former cases. 

; D.—Memb.—Pis thickened and opaque, and adherent to dura. 

R.—P. Col.—Sclerosed throughout. In oervical region Goll’s column 
chiefly attacked. 

¥.—L. Col.—8olerosed, in posterior part, throughout whole length of cord. 
A small band of healthy tissue intervening between solerosed tissue and 
posterior column. 

G.—4A. Col.—In the cervical region severe solerosis of the right pyramidal 
tract, adjoining the anterior fissure. This extended upwards beyond the 
. decussation, but did not extend downwards into dorsal region. 

'H.—P. Horn.—Atrophied. 

J.—A. Horn.—Atrophy of grey substance at cervical ‘swelling, Ganglion 
oella'fewer and smaller than normal. 

'  K.—Olarke’s Col.—Oella atrophied. 
L.—S8p. Roots.—Posterlor roots atrophied. 
W.—Sp. Ganglia.—Normal. 

W.— Pert. Nerves.—Normal. 

0.—0. Canal. 


P.—Med.—Small. Sclerosed in Goll's and Burdach's columns, with atrophy . 


of the ganglion cells of both nuclei. Anterior pyramids normal. Connective 
tissue hyperplasia, with corpora amylaces, in corpora restiformia as high as 
the level of cal. script. 

Q.—Cbl.— Normal. 

R.—Obr.—Normal. 

8.— Remarks.—W alls ot vessels thickened, especially in neighbourhood of 
posterior column. 


" Qaseb. 


K.—Duration.—Charlotte Lotach ; duration 85 years. ` 
B.—Author.—Schultse. Virchows Archives, Bd. lxxix., s. 182. 
Q.—Oord.—Thin and flattened. 

D.—Memb.—Pis thickened and opaque. 

E.—P. Col.—Scolerosed. In the cervical region a strip of leas degenerate 
substance, 1 mm. broad, remains, dorsal to the posterior commissure. 
Postero-external fields also contain some normal fibres. 

F.—Z. Ool.—Posterior parts sclerosed up to the periphery, but the 
degeneration did not extend so far forward as in case 4. 

G.—A. Ool.—Both sides solerosed for some distance from deoussation 
downwards, in a comma-shaped tract. ': è 


> -o 


[s 


à 


462, ORIGINAL. ARTICLES AND CLINICAL CASES 


H.—P. Horn.—No mention. 

J.—A. Horn.—No mention 

K.—Clarke’s Col.—Sclerosed. s : 
L.—Sp. Rooís.— Posterior sclerosed. v. 
M.— Sp. Gangita.—No abnormality. : 

N.—Pori. Nerves. i ] i 
0.—C. Canal. 

P.— Med, — Normal, except for some hypertrophy of connective tissue. 
Q.— Obi. 
R.—Obr. 

8.— Remarks. 


i 


4 


Case 6. 

A.—Duration.—Clara S. 

B.—Author.—Everett Smith. Boson Medical and Surgical Journal, 
October, 1885. 

G.—Cord.—Asymmetrical, small. 

D.—Memb.—Meninges injected and adherent to bone. 

E.—P. Ool.—Solerosed ; with exception of a small area lying dorsal to the 
posterior commissure. 

F.—1L. Col.—Sclerosis of crossed pyramidal tract. 

G.—A. Col.—Sclerosis of direct pyramidal tract, bordering.on anterior 
fissure, but less intense than in the posterior columns. 

2 UN } Nerve cells less numerous than normal, and much altered. 

K.—Clarke's Col.—No mention. 

L.—Sp. Roots.— Posterior solerosed. 

M.—Sp. Gangha. 

: W.—Peri, Nerves. 

0.—C. Canal. 

P.— Med. 

Q.— Codi. 

R.—Obr. 

B.—Hemarks.—Smith thinks the disease due to arrested development, 
of some of the cells and fibres of the cord, 


"4 


Case 7. — 


A.—Duratn.—HR. S. ; duration 14 years. Died at 29 of cardiac dilatation 
and failure. 

B.—Author.—Newton Pitt. Guy's Hospital Reports, 1887, p. 869. 

0.—Oord.—Unusually small. 

D.—Memb.— Unaffected. 

E.—P. Col.Solerosed, Goll’s column throughout. Burdach’s column 


- severely so in posterior part. Escape of a narrow = bounding posterior 


horn and root, especially along anterior half, 

F.—L. Col—Scleroms of crossed pyramidal and cerebellar tracts. Most 
marked in dorsal region ; leas so sbove. A strip of marginal sclerosis extends 
forward, anterior to the direct cerebellar tract (Gower's tract ?). E 

G.—A. Ool.—Periphery slightly Belvo above, extending, in lower 
cervical region, to antero-median fissure. 

¥.—P. Horn.—1n some seotions sdsoddt. - 


D 
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J.—A. Horn.—Unaffected. É 
K.—-Clarke's Col.—Sclerosed in some sections: 

L.— Sp. Roots.—Posterior sclarosed ; anterior normal. : 
M.—-Sp. Ganglia: 
R.— Pert. Nerves.— Radial and anterior crural showed no R 
0.—C. Canal.—Double c&nal present át decussation of pyramids. 
P.—Med.— Marked degeneration of funiculus gracilis; less severe of 


' jfunioulus cuneatus. Some degeneration in.funiculus rotundus. 


4 


Q.—C?i. 

R.—Cbr. 

§.—Remarks.—Pitt associates the disease with a tendenoy to idum 
_ degeneration And an ill- developed spinal ponds 


3 Case 8. 


A.—Duration.—H. Kern; duration 14 years. Died at 90. 

B.—Author.—Rutimeyer. Virchow's Archives, Bd. ox., s. 215. 

0.—Oord. —Small. 2 

D.—Memb.— Pia thickened, numerous adhesions, and opaque. 

E.—P. Ool-—Bclerosed. Severe of Goll's column; less so of Burdach’s. 
Escape of Lissauer’s tract and of Flechsig’s oval tract. 

F.—L. Col.—Sclerosis of crossed pyramidal and direct cerebellar tracts, 
but less severe than that of posterior column. Escape of lateral limiting 
layer. 

G.—A. Ool. 

i UM } Grey matter of cornua appears normal, 

K.— Clarke's Col.—Sclerosed. 

L.— Sp. Roots,—Posterior solerosed, most markedly in dorsal region. 

M.—Sp. Ganglia. 

N.— Port. Nerves.—Marked degeneration of sciatic and median. 

0.—C. Canal, 

P.—HMed.—fmall. Sclerosis of funiouli graciles and cuneati. 

Q.—Cobl. 

R.—Obr.—Normal. - ' ‘ 

B.— Remarks. : 


Case 9. 


K.—Duration.—B. Kern ; duration 9 years, 

B.— Author.—Rutimeyer. Virchow's Archives, Bd, cx., s. 215. 

Q.—Cord.—8mall. 

D.—Memb.—No sub-dural exudation ; pia thickened, 

B.—P. Col.—Sclerosed ; with exception, in cervical and lumbar regions, of 
small fields, as in former case. 

F.—2L. Col.—S8clerosis of crossed pyramidal and direot cerebellar tracts, 
with escape of lateral limiting layer. Some marginal degeneration extends 
forward beyond region of D. O. T. (Gower’s tract?) Lateral sclerosis most 
marked in the cervical region, 

G.—A. Col. . v ug 

H.—P. Horn. ; 

J.—4A. Horn. i . 

K.—Clarke’s Col.—-Sclerosed. 
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H ^ 

L.—Sp. Roots.—Posterior sclerosed. ' $ g 

ML—Sp. Ganglia. - ; ae 

N.—Peri. Ne ves. uo ry y: . e ‘a 

0.—0. Oanal. b 4 

P.—Med.—Small. . SEE o aus ` 

Q.— Obi. Mae E E NE 
R.—Obr.— Normal. : 

§.— Remarks.—Rutimeyer considered the dienen in both these cases 


. to be identical! with that occurring in tabes. 


Case 10.  ' 


A.—Duraiion.—Paul Par.; duration 11 years. Died at 21, of mitral 
stenosis and pulmonary apoplexy. i 
B. —Author.—Déjérine and Letulle. La Médecine Moderne, April, 1890. 
0.—Oorá. —Small. 
- D.—Memb.—Adberent. 
E.—P. Col._Sclerosed. Extreme solerosis of Goll’s column. Marked - 
sclerosis of Burdach's. Sclerosis of Lissauer’s tract. 
F.—1L. Ool.—Slight solerosis Bt orossed pyramidal tract. Medium atrophy , 
of direct cerebellar tract. 
@.—A. Col.—Unaffected. € 
H.—P. Horn.—Shrunken in lumbar region. 
J.—A. Horn. 
K.—Olarke's Col.—Atrophy of fibres and cells, 
L.—Sp. Roots.—Atrophy of posterior roots. 
M.— Sp. Ganglia. , 
N.—Pert. Nerves. : 
0.—C. Canal. oe glioma. : " 
P.—Med. 
Q.—Cb. ` 
R.—Cbr. ` 
B.—Remarks. — Déjérine described in this case whorls of neuroglial 
fibres, which in L. 8. appeared as undulating interorossing fibres of great, 
length. While this was the condition of the sclerosed posterior columns, in 
the lateral column on the other hand the sclerosis was & vasoular one, and 
was associated with thickening of the pial prolongations. The lateral 
sclerosis he considered secondary to a Feningo-myelitis 


Cass 11, 


K.—Duraton.—Buzanne Desch.; duration 9 years. Died at 19, of 
pulmonary phthisis. 

B.—Author.—Blocg and Marinesoo. Archives de Neurologie, May, 1890. 

0.—Oord.—&mall. 

D.—Memb. —Normal. : 

E.—P, ‘Col.—Sclerosed. Fixtreme solerosis of Goll’s column: Severe 
sclerosis of Burdach’s column. Escape of Westphal’s postero-marginal 
zone. Lissaner’s tract affected below but intact above. 

F.—L. Ool.—Solerogis of orossed pyramidal and of direct cerebellar 
traces, most marked in dorsal region. In lateral column, dilatation of i 
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vessels, with symmetrically placed hemorrhagic exudates. Thickened pial 
trabeouls are present in the sclerosed area. Gower’s tract unattacked. 

G.—4. Col.—Unaffected. ` 

H.—P. Horn.—Diminution in number of large transversal fibres. Ascend- 
ing fibres less affected. 

J.—A. Horm ` 

K.—Clarke's Coi. —Sclerosed. 

L.—Sp. Roots.—Sclerosis of posterior roots Most marked in lumbar 
region. 

M.—Sp. Ganglia.—Attacked. Disappearance of fibres, Peripheral 
vacuolation of ganglion cells. Hypertrophy of connective tissue. 

N.— Peri. Nerves.—Not examined, 

0.—C. Canal. 

P.—Med.—Loss of fibres from posterior pyramids, less marked in corpora 
restiformia Anterior pyramids unaffected. Cerebellar tract degenerated. 
Above olive a cavity, apparently due to capillary dilatation. Destruction of 
fibres of raphe. 

Q.—Cbi.—Normal. 

R.—Obr.—Normal. : 

B.—Remarks.—Blooq and Marinesco consider the lesions in all the 
columns affected to conmst in atrophy of nerve fibres and thickening of 
neuroglia. The fibres present have no relation to the pial system. They 
consider the morbid change starts from blood vessels, but that there is also & 
developmental lesion. 


Case 12. 


A.—Duration.—A. G.; duration 18 years Death at 28 from heart disease. 
B.—Author.—Guizetti. Riforma Medica, June, 1893, and Il Policlinico, 


1894, p. 488. f 
6.—Cord.—Small. 
D.—Memb. 


E.—P. Col.— Solerosed ; with exception of a tract posterior to commissure 
and adjacent to posterior cornua (cornu-cgmmussural tract ?) Escape of 
Flechsig’s “centrum ovale.” Lissauer’s tract degenerated rn dorsal region. 
Degeneration less severe in cervical region, wheie there 15 improvement in 
Burdech’s column. 

F.—L. Col—Many degenerated fibres in crossed pyramidal tract in 
lumbar and dorsal region. Fewer in cervical region. D. O. T., and Gower's 
tract attacked from dorsal region upwards. Escape of lateral lumiting layer. 

G@.—A Col.—Unaffected. 

H.—P. Horn.—Atrophied, cells few and degenerated. 

J.—4. Horn.—Normal. ‘ 

K.—Clarke's Ool, —Bolerosed. 

L.—Sp. Roots.—Posterior roots &olerosed. Anterior healthy. 

M.—8Sp. Ganglia.—Duninution ın size of ganglion cells with progressive 
atrophy of some, Compensatory hyperplasia of connective tissue. 

N.— Pert. Nerves.—Much atrophied. Many fine fibres present, 

0.— C. Canal.—Pervious for & short distance only. 

P.—Med.—Degeneration of Goll's and Burdach’s columns. Horizontal 
fibres unaffected. Some degenerated fibres in anterior pyramids. 

Q.—Cbi.—Normal. : e 
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B.—Cbr.—Normal. i EM LE iau 

B.— Remarks, —Guizotti found ‘no alécuiidn. ‘of pial septa, ‘or of blood 

‘vessels. The fine fibres in the: "peripheral nerves proceed ‘sdlaly from the 

posterior roots, and are therefore sensory; The.fine flbres-in the musoular 

branches have the samo origin. ' Guizetti concluded: that’ in this case of 

Friedreich’s disease there existed 2. aystómatio strophj- o of sensory nerves, 
both cutaneous and musoular, e4- a EN 
vfu CTS ug 


Case 13. 


K.—Duration.—L. P.; duration 5 years. Death at 19 from tubercular . 
pleurisy. 
JPB.—Author.—Mirto. Giornale del Assoc. det Medici e Naturalistt, Anno 


` iv., 1898. ` 


E.—P. Col, — Solerosed. Goll's and Burdach’s columns degenerated. 
Lissauer’s tract attacked. 

F.—L. Col.—Degen ration of crossed pyramidal tract, diminishing from 
below upwards. Slight degeneration of direct cerebellar tract, and of 
Gower's tract. ‘ 

G.—4. Ool. 

H.—P. Horn. Thinning of nervous reticulum in anterior and posterlor 

3-4: Hom. f horns, with atrophy of cells. Most marked in dorsal 

region. . 

K.—Clarke’s Col.—Hixtreme sclerosis. 

L.—Sp. Roots. —Posteror roots solerosed. 

M.—Sp. Ganglia.—Atrophic degeneration of cells. Thinning of nervous 
reticulum. Hyperplasia of conneotive tissue. ’ 

K.— Peri. Nerves.—Motor nerves degenerated ; sensory not examined, 

0.— C. Canal, 

P.— Med. 

Q.—-Cbl.—Normal. B 

R.—Obr.—Normal 
. B.—Remarks.—The sympathetic ganglia were also examined and found 
normal. 


Case 14. 


K.—Duration.—Female; duration 18 years. Died at 98 from diabetes 


„and tuberculosis. 


B.—Atithor.—Burr. Universtiy Medical Magazine, Philadelphia, June, 


1894. 
Q.—Cord 
D.—Memb. 


E.—P. Col.—Sclerosed. Extreme sclerosis of Goll' column; less nevere 

of Burdach's; from lower lumbar to highest cervical region. 
F.—L. Col.—Degeneration of O. P. T. fram lumbar swelling to upper ` 
cervical region. Degeneration of D. O. T. from mid-dorsal to upper-cervical. 
@.—A. Col,—Degereration of D. P. T. from mid-dorsal to upper cervical 


regions. 


PATHOLOGY OF A CASE OF FBIEDREICH'S DISEASE 467 


H.—P. Horn.—Slight ae of posterior horns. Degeneration of ganglion 
cells. B 5 


J.—A. Horn.—Atrophy of a few cells. 

K.—Olarke's Col.—Markod degeneration. 

L.—Sp. Roots.— Posterior sclerosed ; anterior intact. 

M.—8S». Ganglia. 

N.—Peri. Nerves. 

0.—C. Canal. 

P.— Med. 

Q.—Cbi. 

R.—Cbr. 

§.—Remarks.—The reporter adheres to Dejerine and Letulle's theory of 
the nature of the changes in the posterior and lateral columns. 


Case 15. 


A.—Duration.—Male; duration 8 years. Died at 19. 

B.—dAuthor—Dana. Postgraduate, New York, vol. xi., no. 7. 

G.—Cord —Small ; flattened antero-posterioxly. 

D.—Memb.—Pia thickened. 

E.—P. Col.— Sclerosed most at lower levels. 

F.—L. Ool.—Sclerosed. Affecting O. P. T. and D. O. T., and to a moro 
or less extent, Gower’s tract. In addition, marginal sclerosis of nearly the 
whole ciroumference of the cord is present. 

G.—A. Col. 

H.—P. Horn.—Moderate degree of degeneration of grey matter affecting 
nerve cells. 

J.—A. Horn. 

K.—Olarke’s Col, x 

L.—Sp. Roots.—Not examined. 

M.—8Sp. Ganglxa.—Not examined. 

N.—Peri. Nerves.—Not examined. 

0.— 0. Canal. 

P.—Med.— Degeneration “ probably " extended into medulla, 

Q.—Obi. 

R.—Obr. ] 

§.—Remarks.—For clinical history see Journal of Mental and Nervous 
Diseases, vol xv., 1890. Numerous holes (? perivascular spaces) ‘5 to 2 mm 
in size were scattered through grey and white matter of the cord. Presence 
of gliosis in solerosed area could not be affirmed. 


Case 16. 


A.—Duration.—Ad. Rouzier; duration 5 years. Death at 17 from un- 
explained cause, not revealed on sutopsy 
B.—Author—Simon. Le Progrès Médical, September, 1897. 
C.—Cord.—Small. 
D.—Memb.—Thickening of soft membranes on pesterior aspect of cord. 
E.—P. Col.—Solerosed. Most marked in dorsal region, but almogs as 
VOL. XXI. 31 
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: severely in cervical, too, 'Lissauer's tract attacked in sacral region, but > 
cornu-commissural and septo-marginal fibres escape. In lumbar region, 
Flechsig’s centrum ovale is attacked, but cornu-oommissural fibres again 
escape, 

F.—L. Col.—Sclerosed, but less so than posterior column. The O. P. T: 
and D. C. T. equally affected from the upper lumbar region upwards. The 

' lateral limiting layer escapes, 

‘ G.—A. Oot.—Direct pyramidal tract affected from upper dorsal region 

upwards. 

H.—P. Horn.—Myelinio retioulum degenerated. Diminution in number 
and in volume of ganglion cells. 

` J.—A. Horn.—Diminution in number and volume of ganglion cells, but 

the motor cells of front part of the cornua are well developed. 

K.—Clarke's Col.—S8clerosed. 

L.—Sp. Roots.—Posterior roots sclerosed throughout; more so in lumbar 
and dorsal regions, less so in cervical. 

M.—Sp. Ganglia, 

W.— Pers. Nerves. ' Š 

0.—C. Canal. : 

P.— Med,—Solerosis of cuneate nucleus, More severe sclerosis of funiculus 
gracilis. Cerebellar bundle attacked. 

Q.—Cbl, —Normal. 

R.—Cor.—Normal v 

B.—Remarks.—The neuroglial tissue in the solerosed areas is in some 
places arranged in perivascular whorls. Vessels but slightly altered. No 
marked proliferation of interstitial nuclei. ead 


Case 17. * f 


A.—Duration.—-Jules G. ; duration 18 years. Died at 89 of pleurisy 
(tubercular). 
B.—Author.—Bonnus. Nouvelle Iconographie de la Salpéirióre, No. 8, 
1898. j 
C.—Cord.—Small. 
D.—Memb.—Healthy. 
E.—P. Ool.—Sclerosed. Most marked in dorsal region. . Posterior and, 
‘median radicular zones most attacked. Anterior radicular only affected above ` 
dorsal region. , Lissauer’s tract attacked in sacral and lumbar regions; less 
so in dorsal, Oornu-commissural tract and centrum ovale alatively, but not 
S preserved. : 
F.—L. Col.—Solerosed, but less so than the posterior column. O. P. T. 
attacked throughout, D. O. T. attacked at and above dorsal region. Gower'g 
tract also attacked. 
G.—4. Ool.—Direot pyramidal tract sclerosed in äorsal region, and still 
more affected in cervical Rees, 
H.—P. Horn. 
,J.—4A. Horn. É 
K.—Olarké's Col. —Sclerosed. 54 
L.—Sp. Roots. —Posterior roots much degenerated. 


M.— Sp. Li dnd . ‘ ; 
e. 
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N.— Peri. Nerves.— Median, sciatic, anterior tibial, and musculo-cutaneous 
degenerated, 
* 0.—C. Canal, 

P.—2Med.—Goll's and Burdach’s nuclei attacked; otherwise normal. 

Q.—O6l.— Normal. 

R.—Cb6r.—Normal. 

§.—Remarks.—Bonnus’s case was diagnosed as Friedreich's disease by 
Obaroot. It was characterised by lightning pains, which have been recorded 
in Friedreich’s disease by Charcot and Dejerine. 


Case 18. 


A —Duration.—Hoenry W.; duration 24 years. Died at 80, of heart 
failure during measles, 

B,—Author.—Mackay. 

G.—Cord.— Small. 

D.—Memb.— Healthy; some thickening of dura. 

E.—P. Col.—Sclerosed. Maximum degree in upper dorsal. Least degree 
in lowest lumbar, where cornu-commissural traob escapes relatively. Some 
fibres of septo-marginal tract escape in muid-lumbar. Liissauer’s tract 
sclerosed, but gradual improvement in same from upper dorsal region 
upwards. Posterior roof zones improve pari passu with Lissauer’s tract. 

F.—L. Ool —Sclerosed. O. P. T. from lumbar enlargement to upper 
cervical. D. O. T. from lower dorsal to calamus soriptorius. Maximum 
degeneration in mid-dorsal region. Ieteral limitmg layer intact throughout. 
Gower’s tract slightly attacked in cervical region. 

G.—4. Col.—Direot pyramidal tracts on both sides sclerosed from lower 
dorsal upwards, Maximum in cervical region. 

H.—P. .Horn.—Sclerosed both in longitudinal and transverse fibres. 
Ganglion cells for most part absent. Fibrillar plexus poor in myelin. 

J.—4. Horn.—Normal, except for some slight diminution m volume of 
motor cella. 

K.—Clarke’s Ool,—Solerosed. 

L.-— Sp. Roots.—Posterior sclerosed, but contain many fine fibres, Anterior 
show slight degenerative change. 

M.—8p. Gangisa.—Shrinkage and extreme pigmentation of ganglion cells. 
Increase of interstitial conneotive tissue. Degeneration of ascending fibres 
passing through ganglia, . 

N.—Peri. Nerves.—Soiatic, anterior orural, anterior tibial, internal 
plantar, median ulnar, radial and posterior interosseous, all extremely 
degenerated 

0.—C. Canal.—Odcluded by round cells in most of its course. Normal 
above decussation of pyramids. 

P.—Med.—Sclerosis of cerebellar tract. Sclerosis of funiculi graciles and 
cuneati. Some degeneration of pyramidal tracts and of Gower's tracts. 
Improvement of all parts after passing upper level of olives. 

Q.—Obi.—Normal. 

R.—Cbr —Normal. , 

B.—Remarks.—Vessela of cord healthy and distended with blood-cells, 
but no exudates. No perivascular whorls in glisletissue. Abnormalities, 
probably ghomatous, present in dorsal and cervical regions of cord. e 
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SUMMARY OF AUTOPSIES ON DOUBTFUL OASES. 


Case 1. ) 


A — Duration. — Btraalk Josepha ; duration 7 years. Death a 28. Mitral 
disease, and probably tuberculosis present. , 

B.—Atithor.—Kshler and FE Archiv fur Psychiatrie, Ba, viii., 8. 251. 

C. —Corá.—Small. 

D.—Memb.—Adhesion of TR and pia. 

E.—P. Col. —Degenerated throughout, except a thin zone next vd 
matter. 

F.—1L. Ool.—Posterlor parts degenerated up to periphery. Lateral Umit- 
ing layer unattacked. Crossed pyramidal tract more affected on right side 
than on left. Direct cerebellar tract degenerated. 

G.—4. Col.—Right side degenerated down to dorsal region ; left unaffected. 
_ (The reporters suppose there was an anomalous arrangement of decussating , 
fibres). 

H.—P. Horn. i No change in grey matter beyond & relatively feeble 

| 4,—4A. Horn. development. 
K.—Clarke’s Col. —Sclerosed. : 
L.—Sp. Hoois.—Anterior normal. Posterior soleroáód: 
H.—Sp. Ganglia. 

N.—Peri. Nerves. 

0.—0. Canal. 

P.—Med,—Normal. 

Q.—Cbil.—Normal. 

R.—Obr.—Normal. 


B.—Remarks. 
Case 2. . 

K.—Duration, —Marie R. ; duration 8 years. Died at 32 of phthisis. 

B,—Author.—Brousse. De Vatawie héréditaire, Paris, 1882. 

0.—Cord.—No mention of size. 

D.—Memb. 

E.—-P. Ool.—Solerosed. Most marked in lambar region, and least in, 
dorsal. i 


E. p, Col.—Posterior parts sclerosed but not up to the periphery. Most 
' marked in cervical and lumbar regions. 

G.—A, Col—tTurck’s column unaffected, but sclerosis present on both | 
sides around heads of anterior cornus. Most extensive on left side. 

H.—P. Horn. 

d.—4A. Horn.—Tips of cornus slightly affected in cervical region. 

K.—Olarke's Col.—Not mentioned. 

L.—Sp. Roots. —Not mentioned. 

H.—8p. Ganglia. 

W.—Peri. Nerves. 

0.—0. Canal.—' Inflamed,"" Lumen diminished by a colleotion of amáll 
embryonal cells. Complete obstruction in lumbar region, 

P.—Med.—Slight solerosis in posterlor pyramids. : 

Q.—ObI. —Normal. X 

R.— Obr. —Normal. e ‘ 

&-— Remarks. —Apopleotiform attacks present i in this case. 
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Case 8. 


K, —Duratyon.—N. N., “female, duration 4 years. Died at 29 of pul- 
monary phthisis, . 

B.—4uthor.—Auscher. s Apis de Neurologie, 1890, p. 475, and Semaine 
Medicale, July, 1890. 

C.— Cord. —Small. 

D.—Memb.—Normal ` EE 

E.—P. Ool.—BSclerosed. (A neuroglial sclerosis with integrity of the 
vessels and pial prolongations.) Lissauer’s zone intact, ` 

F.—1L. Col, —Unaffected. ~ 

G.—A. Col.—Unaffected.: F 

H.—.P. Horn.—Airophied. ; 

d.— A. Horn. 

K.—Olarke's Col.—Atrophy of fibres and diminution of cells, 

L.—Sp. Roots.—Posterior roots contain many '* embryonal " fibres, but no 
empty sheaths. 

M.—8p. Ganglia. i 

N.—Peri. Nerves.—Sensory nerves show no degeneration of tubes or 
empty sheaths, but a great number of fibres with embryonal characters, 

0.—C. Canal.—Replaced by a mass of epithelial cells. ‘ 

P.—Med, 

Q.—Col. —Small, but not aenaran 

B.—Cbr.—Small. . 

B.—Hemarks. 

Case 4. 


K.—Duraton.—Hg. Pall; duration 6 years. Death at 18 from chronic 
pneumonia followed by marasmus, 

B.—Author.—Tedeschi. Bewrdge sur Pathologsschen Anat. und Allgemein. 
Pathol., Bd. xx., Hit. 1, 1896. 

Q.—Cord.—Small. 

D.—Memb.—Dur& normal, Pia thickened in posterior part. 

E.—P. Col.—-Sclerosed.- Degeneration extending out to middle root zone. 
Escape of cornu commissural sone, and to & less extent of postero-internal 
root zone. Lissauer's tract attacked. 

F.—L. Col.—Degenerated fibres in cervical région in area of D. O. T. At 
other levels merely abnormal thinness of nerve fibres. 

G.—A. Col.—Abnormal thinness of nerve fibres. 

H.—P. Horn. Thinning of nervous reticulum.  Diminution and pig- 

3 —4 Horn. l mentation of cells. Those of posterior horn shrunken 

"^ and deformed. 
. K.—Olarke's Qol.—Degeneration of cells. Thinning of fibrillar plexus. 
L.— Sp. Roots.—Atrophied. The various fasiouli composed of extremely 
fine fibres which react very feebly with specific stains. Interstitial tissue 
inoreased. 

,  K.—8p. Gangha.—Striking thinness of nerve fibres. Axis cylinders and 
myelin sheaths stain badly with their proper stains. Some cells vacuolated, 
some over-pigmented. Interstitial tissue, inoreased. 

N.— Peri. Nerves.—Not examined. 

0.—O. Canal.—Double in lumbar region, becoming single at higher level. 

P.—Med.—Solerosis of Goli's and Burdach'sefuniculi. Longitudinal 
fibres diminished. Horizontal ones diminished and thinned. ells, leas 
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numerous, shrunken, end pigmented. Reil's band appears unaltered both at ` 

origin and orossing. Pyramids, arciform fibres, and crura cerebri normal, 
Q.—Cbl.—Normal size. Inorease of pigment in Purkinje’s cells. Thin- 

ning of fine plexus in nuclear layer. ; \ 
R.—Cbr.— Normal. ' 
B.—Remarks.—The patient was insane, ta 


LITERATURE. ' . i 


Autopsies on Friedreich's disease, including doubtful cases of the same. 


! FargpREIOH, ,Virchow's Archw, Bd. xxvi., s. 829; 105: Bd. xxvii, s. 1; 
ib., Bd. lxx., s. 140. 
.*? Sagurrz2, Virchow's Archiv, Bd. lxxix, s. 182. 
3 KAHLER AND Prax, Archto für Psychtatris, Bd. viii., s. 251. 
3 Brousse, De Patante héréditaire, Paris, 1882. : 
* Bivererr Sante, Boston Medical and Surgical Journal, 1885. 
* Newron Prrr, Guy's Hospital Reports, 1887, p. 869. 
* Rurmmynr, Virchow's Archie, Bd. ox., s. 215. 
* DxjgBRINE AND LETULLEH, La Médecine Moderne, April, 1890. 
* Brooq anD Manrnmsoo, Archives de Neurologie, May, 1890. 
* AuscHEB, La Semawwe Médicale, July, 1890, and Archives de Neurologie, 
1890, p.476.  . 
n GuizeTrL, Riforma Medica, June, 1893, and Il Policlinico, 1894; pp. 488 
and 458. 
12 Miro, Giorn. de? Assoc. dei Medici e Natural. anno iv., 1898. 
^? Burr, Unwersiy Medical Magasine, Philadelphia, J une, 1894. 
H Dana, Postgraduate, New York, July, 1896. 
5 TapmsoHl, Besirdige sur Path. Anat. und Allgem. Path., Jena, Hi. A, 1896. 
16 Simon, Le Progrès Médical, September, 1897. 
" Bornus, Nouvelle Iconographie de la Salpêtrière, No. 8, 1898. 


M 


Autopstas on cases of the cerebellar type :— 


18 Noung, Archiv für Psychatrie, Bd. xxii, s. 278. (Case. of the brothers 
Stuben. Oerebella small, but not atrophied. Purkinje’s cells normal.) 

" MEn, Archiv für Psychiatrie, Bd. xxii, s. 160. (Case of cerebellar 
atrophy, with cord changes similar to those of Priedreich’s disease). 

* FRASER, Glasgow Medical Journal, 1880. (Oerebellar atrophy, with normal 
condition of cord.) 

^^ Meyer, BRAIN, part lxxix., vol. xx. (Autopsy on one of Sanger Brown's 
series. No circumscribed lesion in cerebellum. Degeneration of posterior 
columns, and of D. O. T. in cervical cord.) 


4 


The following have also been referred to :— 


= WOLLENBERG, Archiv Yür Psychtairis, Bà, xxiv., 8. 218. ) (Changes in spinal 
-ganglia in tabes. With plates and literature.) 


PATHOLOGY OF A CASE OF FRIEDREIOH'S DISEASE 473 


= LennosskK, Archiv fih Psychiat ic, Bd. xxix, s. 345. (Normal histology 
of spinal ganglion cells. With plates and literature.) 

^! GUDDEN, Archw für Psychiatie, Bd. xxviii, s. 643. (Changes in peripheral 
nerves in neuritis. With summary of literature on segmental neuritis 
and regeneiation processes.) 

^ WESTPHAL, Archiv fur Psychtatris, Bd. viii., xiv., and xvi. 

* SAKAKY, Archi fur Psychiat: e, Bd. xv., s. 584, 

7 Nonna, Archw fur Psychiatrie, Bd. xix., s. 852. 

9 OPPENHEDI AND SIBMBRLING, Archw. fi Psychiatrie, Bd. xviii., s. 98. 

|? DEERD, Archwes do Physiol. norm. et path., 1884. 

? DEJERINE, Archives de Phystol. norm. et path., 1887. Also numerous papers 
in the same archivos, vols, 1.-, by Havma AND GILBERT, BABINSKI, 
PrBRRET, PITRES AND VAILLABD, JOFFROY, VIGNAL nnd GOMBAULT. 

3 FLENING, BRAIN, part lxxvii., vol. xx. 

5 WEIGERT, Centralblatt für Allegemein. Path., Nov., 1890. 

n WEIGERT, BeWrage sur Keniniss der normalen menschlichen. Neurogha, 
Frankfurt, 1895. 

* MarroRY, Centralblatt fur Allgemein, Path., Oct., 1895. 

9 MALLORY AND WRIGHT, Pathological Technique, Philadelphia, 1898, 

> MART, * Lectures on Diseases of Spinal Cord,” Syd. Society’s translation, 
1895. 

7 QOMBAULT, Comptes rendus de l'académie des sciences, 1886, p. 489. 

9 8, MavnR, Zestschrift fur Heilkunde, bd. 1i., 1886. 

D PITRES AND VAILLARD, Archives de Neurologie, vol. x1., 1886. 

0 ERLIOKI AND RYBALEIN, Archi für Psychiatrw, Bd. xvii., p. 709. 

n Mrrognmnn Onankm, Bret. Med. Journ., Dec. 8, 1894. 

© Maoxrm Warre, Bram, part lxxxi., 1898. 

13 FABRIER, “ Functions of Brain," 1886 


DESCRIPTION OF PLATES. 


( Staining in each case by Schufer’s method, Figs. 1-5 from microphotograph 
and sketch. Figs. 6 to 8 microphotograph only. Figs, 1-5, x 10 drameters. 
Fig. 6, x Sdrameters, Figs. T and 8, x 70). 


Fie. 1—T. S at L. 4. Sclerosis of posterior column, except in anterior 
fourth. Also of posterior roots, root-zones, and cornua. Escape of fibres 1n 
position of Flechsig's centrum ovale. Slight degeneration of O. P. T. on each 
side, 

Fig. 2.—T. S. at L. 1. Sclerosis of posterior columns, with exception of 
fibres in position of cornu-commussural tract. Also of posterior roots, root- 
zones, and cornua Sclerosis of Clarke’s Columns. Degeneration of C. P. T. 

Fie. 8.—T. S. at D. 6. Structural abnormality in posterior column 
(developmental ?). 

(a) Semilunar area of sclerotic tissue, surrounded by a whorl of degenerate 
myelinised fibres, " 

(b) Capsule of sclerotic tissue enclosing & centralemedullated (degenerated) 
area, and in its turn enclosed by a layer of degenerated medullated flbres. 
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These latter probably represent those previously occupying the ventral fields 
of the posterior column, and bounding the posterior cornua.’, 


"Fra. 4.—T. S. at D. 9. Sclerosis of posterior column here reaches its 
maximum. Commencing improvement in root fibres, and in postero-external 
fields of Burdach’s column, Atrophy of posterior cornua and Olarke’s 
columns. Sclerosis of C, P. T., D. O. T. and D. P. T. 


Fia. 5.—T. 8. at O.,5. Abnormality in left posterior cornu. Structure 
somewhat similar to that described in fig. 8. Sclerosis of Goll's column. 
Improvement in postero-external fields of Burdach’s columns. Well-stained 


fibres adjoining posterior cornua. Sclerosis of O. P. T., D. O. T, and D. P. È 


Fra. 6.—T. 8. Medulla at decussatiou of fillet layers. 

(a) Funioulus gracilis, and nucleus, solerosed. 

(b) Funiculus ouneatus, partially solerosed, with poorly developed nucleus, 

(o) Substantia gelatinosa. The fibrillar retioulum of. the posterior cornu 
is fairly well myelinised. 

(d) Direct cerebellar fibres, sisi. 

(e) Gower's tract, slightly attacked. | è , ] 

, (J) Fillet layers. Well-stained and healthy, 

(g) Deoussation of internal arcuate fibres. Their further course | fromi 
posterior horn and Burdach's nucleus does not appear well in this section. 

(h) Asymmetry and partial degeneration of anterior pyramids. 

Fra. 7.—T. 8. Soiatic. Schüfer. x 70. 


Tua. 8.—T. 8. Median. Schafer. x 70. 
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A CASE OF TUMOUR OF THE PONS. 


BY J. DIXON MANN, M.D, PF.R.C.P. 
Physician to the Salford Royal Hospital, 


AND - 


m 


SHERIDAN DEDEPINE, M.B., B.So. 
Professor of Pathology in The Owens College. 


2 


, WinnrAM 8., aged 59 years, was admitted into the Salford 
: Royal Hospital on August 11, 1893. He enjoyed good health 
. until March, 1892, when he began to have shooting pains in 
the back of the head; the pains were subsequently felt at the 
' top and the front of the head. He vomited occasionally. In 
, December, 1892, he began to have humming noises in the left 
ear. In April, 1893, he felt a pain in the right shoulder, which 
extended down the arm to the hand. He has muscular twitches 
in the left leg and he feels rather dizzy. After remaining in 
hospital for several weeks, he was discharged at his own request, 
but he continued to attend as an out-patient. The right arm 
_and right leg now began to feel weak, and in September, 1894, he 
had ptosis of the left eye, which lasted three months. In the 
early part of December he had a succession of convulsive attacks. 
: The noisein the left ear has been continuous. 

On February 4, 1895, he was re-admitted, when his condition 
was as follows :—-The right arm, flexed at a right angle, was 
spastically contracted and devoid of motor power. The right - 
leg was also spastic and devoid: of motor power. There was 

- no paralysis of the facial muscles and the ptosis had disappeared 
-—the left eye could be freely opened. There was no perceptible 
paralysis of thé ocular muscles—the eye ball was capable of the 
- usual- movements, nor was there any nystagmus. The pupils 
were equal, not contracted, and they readied to light. There 
was double optic neuritis and slight limitation of the field of 
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vision on the temporal side of the left eye; vision was otherwise 
unaffected. :The humming or buzzing.sound in the left ear was 
now associated witb impaired audition on the same side. The 
perception of acid substances applied to the tongue was equally 
good ‘on both sides. The pain in the head had almost dis- 
appeared. When tested with the point of a pin and with test- 
tubes respectively filled with hot and cold water, sensation was 
found to be unaffected on both sides of the face, on the arms and 
on the legs. On the right side the knee-jerk was slightly, 
increased. The speech was much impaired, being thick and 
“bulbar” ; there was also some difficulty in renee: The 
mental faculties were unaffécted. 

Whilst in hospital the patient had twenty to thirty seizures, 
in which, for the most part, the head and the eyes were turned 
to the right side, the left eye being less deflected than the right. 
When the patient was in a passive condition, no difference was 
perceptible between the movements of the left eye and those of 
the right. The seizures were characterised by a condition of 
tonic spasm, which lasted from a few seconds up to two or three 
minutes, the right arm and the right leg being absolutely stiff 
and rigid. The left arm and leg were not affected. The pupils 
were dilated and did not respond to light. The respirations were 
slowed. During the seizures and for a varying period after- 
wards—from a few minutes to half an hour—the patient was 
quite unconscious. On one or two occasions there were slight 
indications of an epileptiform character, and once, slow clonic 
spasms—one every four or five seconds—were observed to affect 
the right arm. In two of the seizures the right side of the face 
appeared to be partially paralysed, the cheek “ flapping ’’ with 
the respirations at the maximum of the attack. In February, 
1895, both sides of the face, both arms, and both legs twitched 
during an attack. On another occasion the twitching was 
limited to thé fingers of the right hand, the face not being 
affected. On March 21 the left eye was observed to remain 
closed for about twelve hours after an attack. During the 
interval between the attacks, if the patient (who was then quite 
conscious and intelligent) was asked a question, the answer to 
which involved some reflection, the left eyelids usually twitched 
convulsively. After a seizure on March 27, ptosis on the left 
side recurred and persisted until death, which took place on 
April 4, 1895. No sugar was found in the urine, nor albumin 
until a fortnight befpre death. 
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Professor Delépine's Report on the brain, cerebellum, pons 
and medulla oblongata. 


These parts having been kept in weak spirit fora few 
days before being available for examination were very soft, 
and had partly lost their original colour. The only evidences 
of disease which could be detected by an external examina- 
tion were the following :— 

(1) À marked swelling of the left side of the pons, most 
. distinct above the exit of the 5th nerve, and causing much 

asymmetry of the pons. 

(2) A very considerable enlargement of the left peduncle 
of the brain. 

(3) Great displacement of the basilar, left posterior 

. cerebral and left superior cerebellar arteries as well as of 
the left 8rd and 4th nerves, and to a lesser degree of the 
5th nerve. ` 

(4) Atrophy of the left 3rd nerve, which measured about 
2 mm. in diameter, whilst the right 3rd measured over 
3 mm. in diameter. 

(5) On separating slightly the left tempero sphenoidal 
lobe from the left crus, a tumour became apparent. Owing 
to the soft state of the lateral portion of the left crus, and 
of consequent lacerations of this part, the superficial relations 
of this tumour could not be very clearly ascertained. It 
was, however, evident that the tumour, which seemed to be 
of the size of a pigeon's egg, must have compressed the 
posterior parts of the left optic tract. 

(0) When the upper surface of the cerebellum was . 
exposed, & distinct bulging was evident in the anterior part 
of the left quadrate lobe. This swelling was situated about 
$ inch to the left of the superior vermiform process, which 
was displaced towards the right, so that, seen from above, 
the two halves of the cerebellum seemed unequal. The left 
cerebellar hemisphere looked larger than the right. 

Owing to the, soft state of the specimen, it was not 
found possible to make many sections through the parts 
affected. The following were, however,«found sufficient to 
determine with tolerable accuracy the localisation of ehe 
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Draanaw I. 


d Diagram of left aspect of medulla, pons, crus cerebri, thalamus opiwus, etc., 
' to show the relattons of the tumour and surrounding areas of degener aton. -8., 
well as the des ection of the various sections described in the text, D0q$8 


n 


1 to 6. —Planes of sections. II. to VITI —Cranial nerves. 
A—Pulvinar. a 
B—External and internal geniculate bodies. ETIA 
C— Pineal gland. T 
D—Oorpors quadrigemina. 


E—Pedunole of cerebrum. 

F—Lett corpus albicans. 

G—Superior peduncle of cerebellum. 

H—Middle » n ” 

K—Infenor » » ” 

L—Medullary centre of left hemisphere of cerebellum. The letter is 
placed at the confluence of the primary medullary lamellw of the anterior 
part of the antero-superior lobule and of the lateral part of the central 
lobule. 

M—Olive. 


The tumour 13 indicated in black, and the degeneration by light shading. | 


Duara II, 
Section 1 (seen from behind). 


A—Internal capsule. 

B—Substantia nigra, 

O—Optio thalamus. 

C*—Left optic thalamus at the place where degeneration has extended 
from the tegmental portion of the pedunole (degenerated part indicatod by the 
darker shade). 

D—Lenticular nucleus. 

#H—VYelum interpositum. 

F—Fornix. 

G—Oorpus callosum. 


This sketch should be reversed to make at comparable wrth the other drawings. 





Duara I. 





Dracraw II 
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lesions, except in the left external part of the left crus, which 
had been destroyed by softening and post-mortem laceration. 
_ The planes of section will be best understood by reference 
to the diagram l., which represents the posterior parts of 
the basal ganglia, crura cerebri, pons varolii, medulla, 
cerebellum, and peduncle of the cerebellum, seen from the 
left side. In this diagram, the affected parts are shaded, 
the tumour itself deeply, the softened parts less deeply. 
All these parts could not be seen from the surface, as has 
already been explained. 

Section 1 (Diagram IL).—A vertical frontal section 
passing through the hemispheres of the brain and dividing 
the basal ganglia behind the grey commissure.. It shows 
the relations of the tegmental and crustal portions of the 
cerebral peduncles to the region of the optic thalami and 
the internal capsula. A small portion of the locus niger 
indicates the line of demarcation between the tegmentum 
and crusta., A patch of degeneration is seen to have 
destroyed a small portion of the left optic thalamus and 
subthalamic region. The internal capsule is apparently 
unaffected. 

Section 3 (Diagram IIL).—This section was slightly 
oblique, dividing the crura just above the superior corpora 
quadrigemina, and the point of exit of the 3rd nerves. 

A very vascular tumour, surrounded by s layer of very 
soft, degenerated, nervous tissue, occupies the space between 
the grey matter of the corpora quadrigemina posteriorly, 
and the crusta anteriorly, the mesian plane on the right, and 
the surface of the peduncle on the left. 

Tt is at this level that part of the tumour and surround- 
‘ing tissues had been accidentally destroyed, but the shape 
and relations of the tumour indicate that it had probably 
extended from the surface of the crus, and originated in the 
meningeal covering. There can be little doubt either that 
the left corpora geniculata were involved. The left crusta, 
except in its most external part (temporo-occipital cerebellar 
fibres and pyramidal fibres for the leg), was not involved, but 
must have been subjected at times to copsiderable pressure. 
The grey matter round the aqueduct had been simply gis- 


- * E—Deep transverse fibres of pons, à AMD 
- F—Fillet — >> ^ - VE e. NC E 

' G—Aqueduet near upper end of fourth ventricle. , M. die js 
er nein end of superior vermiform process. ‘, " v 07 ; 
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` Section, 4.—Passing through pons Varolts at "level of ‘exit of Af riorve, 


supper part of superior cerebellar peduncles just below: the inferior corpora 
quadrigemina, inferior corpora quadrigenina, and most derum m pese , 
cerebellar laming (seen from above). l ? 


: . A guparior cerebellar peduncle. - 
_B—Fifth nerve. . e NER o p 
C—Pyramidal bundles.. : : B i 
D—Superficial transverse fibres of pons. 


1 


mar Tumour and degenerated paris indicated as in previous. sagan uL. 
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E n i ; ` : X : , " pg 
IU dig í . + Dnciux TIL E E e 
' Sectiin 8. = -Passing ASN ‘the superior. corpora l aagana thé 
. agueduot, the crusta, a little above point gre exi of the third, nerves (sagn rons, 
above). "NA 
P corpora qiadrigemina Neate c Sg Ps DEN 
B--Brachium of left testis. eee UR Tee 
C—Orusta ; letter placed opposite’ — fibres.  —' uu E. 
D—Substantia nigra. . ES ; DELE 
E-—Aqueduc.. — ^.  '"' ae E S toy 4 Q7: 
F—Right third nerve. ' ' ME oes E MID" 
: F'—Ledfi,third nerve, | ` Mp. cu E 
- The relative size of the two nerves 1s represented, by means “of ‘tens 
;' verse sections, ‘below the main diagram. ' ` e 
; „Q—Basilar artery with its branches. ~ ° An va "s 
7 H--Tuiour (dark shade). 2l i ioo ES 
,., T—Zone of softening } pound the tumour x (ighter shade). ^ 
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placed towards the right. It seems impossible that the 
fibres of the left 3rd nerve should have escaped destruction 
in their passage from their nucleus to the surface, and as a 
: matter of fact the left 3rd wasin a state of advanced atrophy. 

Section 4 (Diagram IV.).—This section is slightly more 
‘oblique than the last, and followed the fibres of the 5th 
nerve for some distance through the pons. 

In this section the lower part of the tumour is seen to 
extend beneath the fibres of the superior cerebellar peduncle, 
which seem to be partly destroyed by it. The zone of 
softening round the tumour extends more in the direction 
of the fibres of the 5th than in any other direction. The 
aqueduct is pushed towards the right, and part of the grey 
matter round it on the left side remains apparently un- 
affected. The right half of the tegmental and ventral parts 
of the pons are but slightly affected by pressure at this 
` level, but the left half is still considerably enlarged. 

Section 5 (Diagram V.).—This section is a little more 
‘oblique than the previous one. It is entirely below the 
leyel of the tumour, and shows only a tract of degenerated 
tissue in the region corresponding to the superior cerebellar 
peduncle and adjacent white matter. Though the left half 
of the pons is distinctly larger than the right, it seems 
almost entirely free from lesion. 

Section 6 (Diagram VI.) is nearly parallel to the last. 
It passes through the upper part of the medulla oblongata, 
showing the exit of the 8th nerve; it also divides the floor 
of the 4th ventricle at about the level of the striæ acustice, 
it exposes the white centres of the cerebellum, with a small 
part of the corpora dentata; the relations of the central 
lobule are also well shown. 

The only lesion visible at this level is a small patch of 
softening evidently following the direction of the fibres of 
the superior cerebellar peduncle and involving the region 
of the left corpus dentatum. There is a shght displacement 
of the central lobule towards the right; the floor of the 4th 
ventricle may have been at times compressed by the central , 
lobule when the diseased parts underwent yapid enlargement 


from one cause or another. " 
: 
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Diacran V. 


` 


Sechon 5.—Passing through the pons Varolii at a ded half way bettogen 
lower edge of the pons and ewit of the fifth nerves (seen from How at 
A—Snuperior medullary velum, behind fourth ventricle. 
B—Maddle peduncle of cerebellum. : 
O—Seventh and eighth nerves. v 
D—Pyramidal fibres m 
H—Flocculus. ' 
F—S8uperior or quadrate lobe. 
G—Vermiform process. 


Softened part shaded as mm previous diagrams. 


Dracrasr VI. 


Sectton 6 —Passwng through medulla immediately below lower border of 


pons, through the central lobule and postero-superior lobule of cerebellum (seen 
_ from above). 


A—Anterior pyramid. Ó 
B—Root of eighth nerve. ` ` 
C—Oentral lobule. 

D—Upper part of right corpus dentatum. 


The patch of softening «s indicated as in other diagrams. ., 





Drgcnax VI. 


c 


1 


A CASE OF TUMOUR OF THE PONS 483 


From a study of these SeoHDUS E one n safely come to 
the following conclusions :— 

The left crus was the seat of a tumour whisk had destroyed 
the greater part of its tegmentum. , This tumour had appa- 
rently originated near the external left aspect of the crus, 
probably extending from the membranes and inserting itself 
like a wedge between the left corpora quadrigemina and the 


: crustal portion of the left cerebral peduncle, causing them to 


‘become widely separated and disconnected. This tumour 
did not extend upwards higher than the upper parts of the 


Upper Corpora quadrigemina, and downwards below the 
- upper border of the middle cerebellar peduncle ; the formatio 


reticularis and the red nucleus were the parts primarily in- 


' 'vaded and destroyed by the tumour (within the region 
affected) ; ‘other parts were also destroyed, more or less com- 


pletely,. being involved in the zone of degenerated and 
riecrosed tissues surrounding the tumour; these were the 


' left superior cerebellar peduncle, the left upper and lower 


fillet, the left corpora geniculata and posterior part of the left 
optic tract, the fibres of the root of the left third nerve; the 
left 4th nerve was possibly involved, in its course round 


the diseased crus. Many of the fibres of the left 5th must 


also have been involved. 

The nuclei of the 3rd, 4th, 5th, were all in close contact 
with the tumour, and partly involved in the necrosed zone. 

The fibres of the 2nd, 3rd,.4th, 5th, 6th, 7th, 8th nerves 
had either to pass through degenerated zones or were 
subjected to. pressure, which must have been very variable 
in degree, considering the very vascular nature of the tumour. 
The external }th of the left crusta was partly infiltrated 
by the tumour, and had certainly much’ suffered from 
pressure; the rest of the left crusta was also subjected to 


pressure, though in a lesser degree. The pressure must 


also have at times affected indirectly the right half of the 
pons and the right crus. 
' The left 3rd nerve was the only nerve which showed 
striking evidences of the destructive action of the tumour. 
This nerve was much atrophied ; its diameter was only 
rds of that of the corresponding nerve on the right side. e 
VOL. XXI. 32 
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, On microscopical examiration: not more than, ih of iis. 
fibres could be recognised, and.most of these were in! a state 
of degeneration. Connective tissue, occupied the i space origi-. 
nally occupied by the other fibrés. ' The right third was also 
f partly degenerated, not mote than $rds or atha of its’ fibres B 
presenting, a normal.appearance. f 
` The tumour, by its situation, its relations to ilis formatio: 
reticùlaris, the apparent hypertrophy of the pons produced  . 
by ii, inight have been supposed to be 8. typical gloma;, . 


A “but'it was quite clearly a round- celled sarcoma. It was 


well defined, surrounded by a well marked zone of necrosed 


tissue, 'so soft’ that it was. difficult to prevent: a displace- .'.. 


, ment of the parts. The tumour was nodulated, the nodules 
. ‘being firmly connected together by the condensed tissue 
intervening between them. - The. nodules were soft, very 
vascular, and owing to their dark colour, contrasting sharply 
with thé surrounding opaque, yellowish white, surrounding 
necrosed nerve tissue.- There was enough of this softened, 
"tissue to reconstitute the parts of the crus which. seemed. - 
to have been replaced by the tumour, 8 80 that it'is very ' 
doubtful whether there was any organic connection between 
` the new growth arid any part of the tegmentum. The cells 


" . ofthe tumour were small, rounded, with large nuclei, not 


separated by any distinct stroma’ except quite ‘at the peri-' 
phery: of the nodules, where, through pressure, the cells 
. were atranged in rows or packets separated by a very small, 
amount of a clear, slightly fibrillated matrix. ' 
The vessels were large, most of them with indistinct walls, i 
composed of émbryonic looking cells; in some places. the ' 
» vessels were surrounded by.several o oncenrio layers of these, 
cells: Though the tumour was almost angiomatous in a few 
.. "placés, there were but few traces.of hwmorrhage ; there was 
'. little evidence of degeneration in the central ‘parts ofthe. ` 
nodules. ' Tn all these respects the tumour resembled closely . 
similar &arcomata growing from the id membranes of the“ 
brain.  . ' : 
I therefore come to the UN that thé case is one l 
| of, round-celled ` sarcoma (very vascular) growing from the 
pig, mater and penetrating. into the left pue of the 
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brain, causing destruction of the tegmentum at that level, 
pressure on surrounding parts, and degeneration of certain 
fibres. : . 


On reading Professor Delépine's description it is & 
matter for surprise that so many of the cranial nerves escaped 
- suffering from the effects of the lesion; for not only were 
most of them directly involved by the tumour, but many 
had also to pass through & zone of degeneration and were 
subjected to varying pressure due to great vascular irregu- 
larity of the degenerated area. The third was the only 
nerve which showed definite atrophy, the paralytic symptoms 
being very partial; ptosis occurred, but no external 
strabismus, nor any alteration in the size or mobility of the 
pupil, nor in the power of accommodation. Lesions of the 
third nerve, however, often produce only partial results. 
No facial pain nor anssthesia occurred from first to last, 
although the fifth nerve and its nucleus came well within 
the influence of the tumour; the seventh nerve also escaped, 
notwithstanding its dangerous contiguity. The slight indi- 
cations of paralysis of the right side of the face on two 
occasions were due to diffuse pressure from increased 
vascularity. On the other hand, subjective auditory sensa- 
tions were among the first and the most persistent of the 
"symptoms; this, in a degree, is common, as are also spasm 
and convulsions in chronic lesions of the pons, the very 
gradual compression of the fibres of the pyramidal tract 
rarely causing sufficient irritation as to evoke spasm. The 
extremely slow growth of the tumour—three years and one 
month from the earliest symptom—probably accounts for 
the extraordinary tolerance displayed to its disturbing 
influence by the cranial nerves. 


À FORM OF DISEASE RESEMBLING THE PSEUDO- 
SCLEROSIS OF WESTPHAL AND STRUMPELL. 


3 BY WILLIAM G. SPILLER, M.D. 
Professor of Diseases of the Nervous System in the Philadelphia Polyclinio ; 


- Associate in the Welliam Pepper Clinical Laboratory, University of Penn- 
sylvania. 


| From the William Pepper Olinical Laboratory. 


So few cases of this peculiar disease, described by West- 
phal and Strümpell, have been reported, that the following 
case, obseryed at the Pennsylvania Training School for 
. Feeble-Minded Children, seems to be worthy | of some. 
attention. 


T. H. M., male, was born in March, 1882, and died May 91;- 
1897. His parents were Irish, and his father was a labourer. 
Both parents were in good health prior to the birth of this boy. 
The mother died after the birth of her third child; according to ` 
ihe'report, from abscess. She was subject to violent headaches. 
The father had & feeble-minded brother and an insane sister. 

T. H. M.’s elder brother died in convulsions during, an attack. 
of scarlet fever. T. was the second child in the family, and was 
born at full term in ordinary labour, and was nourished by the 

_ breast. His mother was 39 years old at the time of his birth. 

Nothing peculiar was noticed in the boy until he went to 
school. “At this period his mental condition was found to be 
below the average. He did not defend himself from the attacks 

' of his comrades, and was tormented by other boys in the street. 
He ‘was said to have a good memory for objects, as well as con- 
- giderable imagination, and he was able to relate. stories. His gait 
and speech were rather slow, and he had a slight lisp. His 
circulation was poor, and his hands, as a rule, cold. 

At the time of admission to the Pennsylvania Training School 
for Feeble-Minded Children, March 16, 1893, he was of good 
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size, with no striking peculiarities in the formation of the 
head. His sight and hearing weré good. "He was right-handed. 
No peculiar movements of face or body were noted. He did not 
laugh or weep without cause. He had no convulsions. He 
masticated his food well, was not gluttonous, and had fair table 
manners. He was quite active, not especially noisy, affectionate, 
and obeyed commands. He was trustful and truthful, tidy about 
his dress, and able to understand what was said to him. 

April, 1893.—The boy could read quite readily at sight, and 
could count, but he had no knowledge of addition, and wrote a 
peculiar hand. He seemed interested in all the exercises the 
children were taught, though he at times appeared to be troubled 
because, he could not always understand. 

November, 1894.—After a long illness he re-entered school. 
He was retrograding, and seemed to have difficulty in going up 


. &nd down stairs. 


. — finally was lost. 


February, 1895.—Examination at this date showed impaired 
co-ordination, poor station, unequal pupils, and poor circulation. 
-Ho had been gradually losing the use of his limbs. 

December, 1896.—He had previously been able to sit in a 
chair, but could no longer do so, and fell forward when he 
attempted this. He had been ill several times. His legs were 
much atrophied, rigidity of all the joints was noted, and the 
hands and arms were so rigid and atrophied that he was unable 
to feed himself. His vocabulary had been gradually reduced to 
“yos” and “no,” and later he was unable to utter these 
words. . 

: April, 1897.—The muscular atrophy had become more marked. 
No improvement in his general condition had occurred. His limbs 
were contractured, the reflexes were much exaggerated, and the ' 
boy was unable to speak. Bed sores were present over both hips. 
^ He was unable to turn himself in bed. — - 

Dr. Risley examined the boy's eyes, November 80, 1895, and 
found ramon optic atrophy. It is not known how long this had 
existed. 

_Dr. White stated that the boy had a coarse tremor in volun- 

tary movement. The impairment of gait was first noticed in the 
' difficulty the boy experienced in going up and down stairs. His 

speech at first had been lisping, later became scanning, and 


] 1 


The preceding notes were furnished £o me by Dr. Frank 
White from the case-books of the Pennsylvania Traiping 
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aliod for Feeble-Minded bita I saw. the boy only 
once; this was on May 11, 1897, at which time I mu 
' the following notes. ' 


The reflexes all over the bob were nai ecce. distinct 
ankle clonus could not be obtained on account of the contractures, ` 
but a tap on the Achilles tendon of the right side threw the foot 
' into a tremor, consisting of movements of flexion and extension. 

This was not obtained on the left side. A tap over either patellar 
tendon gave an exaggerated knee-jerk, although the leg was not 
moved to any great extent on account of contracture. The 
exaggeration was especially noticeable in the contraction ‘of the 
thigh muscles. The reflexes in the upper limbs at the wrists and 
_ biceps tendons were exaggerated. The chin-jerk was also un- 
_ usually prompt. The muscles of the extremities were much con- 
tractured, and the legs could be extended passively on the thighs 
only to & right angle. The right forearm, could be extended 
passively so as to form an oblique angle with the arm. The left 
forearm could be fully extended passively. No voluntary move- 
ment could be detected. A fine tremor was produced by any 
passive movement of the right hand. Pain sense seemed to be 
preserved in all parts of the body, but cerebration was very slow, 
and no.response in any form to questions could be obtained. — 
The muscular wasting was extreme in all parts of the body, and 
the boy was scarcely more than skin and bones. , He was entirely 
-unable to stand, as his lower limbs were extremely flexed, and he 
had no power to extend them. The bowels were constipated and 
an enema was necessary to obtain any movement. The urine 
escaped involuntarily and constantly. He uttered no distinct: 
_-words, but whined continually. Fibrilary tremor in the muscles 
. when at rest was not observed, probably Hecate the atrophy was 
too great. 

; The boy died ten nes after this examination, and Dr. 
White was able to obtain permission to remove only the 
cord. As I was not on duty as pathologist to the in- 
stitution at this time, I am indebted to my colleague, Dr. 
J oseph Sailer; for the pathological material. . 

Such is the clinical history of the case so far asit coüld 
` be obtained. A boy, born at'full term, in normal labour, in 
a family in which feeble mentality had been observed, pre- 
. Bented.nothing strjking to his parents until he went to school. 
"He had at first a fair amount of ape eens ‘and could read 
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and write; had a lisping speech, and no very marked disturb- 
ance of gait, As he grew older mental failure, spasticity, 
tremor on movement, scanning speech, contracture of the 
muscles of the limbs, gradual abolition of the pówer of 
voluntary movement, and bilateral optic atrophy were noted. 
Most of these symptoms, according to the history, developed 
in the last three or four years of life. 

The process was evidently one causing degeneration of 
the pyramidal tracts, and probably of the anterior horns of 
` the spinal cord, on account of the intense muscular atrophy. It 
was a process of long duration—if we may assume that the 
boy went to school when he was seven or eight years old— 
lasting seven or eight years, inasmuch as the patient was 
fifteen years old at the time of death. Indeed, it is very 
probable that the degeneration began before the signs were 
noticed by the boy’s parents and teachers. 

It was, therefore, with considerable interest that I 
awaited the results of my microscopical examination. No 
one can regret more than the writer the inability to obtain 
the brain from this patient, but the spinal cord affords a 
very interesting study. 

The crossed pyramidal tracts are degenerated from the 

‚medulla oblongata throughout the cord into the lumbar 
region, and some sclerosis is seen in the area of at least one 
direct pyramidal tract. The sclerotic tissue in the lateral 
columns extends forward somewhat beyond the area of the 
crossed pyramidal tracts, and is symmetrical on the two 
sides of the cord. These areas are not entirely degenerated, 
‘but contain many normal fibres. While this degeneration 
is unquestionably present, it does not equal in degree that 
resulting from a destruction of motor fibres at a higher 
level. The motor cells in the anterior horns of the cervical 
cord are nearly, or fully, as numerous as in normal cords, 
and most of them appear to be normal. The motor cells of 
the lumbar cord seem to be somewhat deficient in number. 
As the spinal cord was unfortunately hardened in Muller’s 
fluid, Nissl's method could not be employed. 

The anterior roots are certainly not notably altered. 
The anterior horns do not appear to be as rich in fibres as in 
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normal spinal cords. The method of Marchi reveals some. 
black dots in the sections, but not sufficient to render a. 
diagnosis of récent degeneration probable. ` . 

These are, therefore, the lesions of amyotrophic lateral 


sclerosis, or more éorrectly, of lateral sclerosis, for the 


changes 1 in the peripheral neurons are not marked, ag they 


are in the central. 
I cannot say that symmetrical gross lesions were not 


"present in the motor regions of the brain, but the clinical 


history is much against such & view, and the degeneration 
of the pyramidal tracts equals in intensity that which I have 


. found in amyotrophic lateral sclerosis, and is less, to my eye, 
than that known as secondary degeneration from cerebral 


lesions. This seems to me an important observation, although, 
of course, the age of the child.must be taken into considera- 
tion. The boy was born in a family in which the mentality 
was feeble, and doubtless inherited a central nervous system 


' which was not of the best. The gradual development of 


great spasticity and paralysis after he began to attend school, 


- and the absence of these signs in a notable degree before this , 


period, do not render the existence of bilateral hemorrhage, 
softening or similar lesions probable. The clinical history ' 
and the pathological findings are much im favour of the 
diagnosis of amyotrophic lateral sclerosis, and yet this 
disease has been thought to be one of adult life. 

“Luce has reported a case which he says proves by histo- - 
logical investigation that tabes. dorsalis and amyotrophic 
lateral sclerosis may occur in childhood,! and he further 
states that such a demonstration of the occurrence of amyo- 
trophic lateral sclerosis in childhood has not been previously 
given. 

The interesting cases reported by Werdnig? and Hofi- 

mann,’ though not typical clinically of amyotrophic lateral 
sclerosis, show that this disease may exist in childhood. 
Hoffmann, in his’ last paper on this subject reports a case 


ve he says represents the disease very n I quote it, 


s m Deutsche Zeitschrift für Nervenheilkunde, vol. xi., No. 1, 
? WEBDNIG, Archiv. ge Psychiatric, xxii., idem xxvi. 
? Horrmann, Deutsche Zeitschrift fur Nervenhestkundo, iii, idem x. 
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theréfore, às representing Hoffmann’s latest views on this 
subject. 

A child born of healthy parents, in normal labour, ap- 
peared to be in good health until seven or eight months old. 
Flaccid paralysis began at that time to be apparent in the 
muscles of the buttocks and thighs, and gradually extended 
symmetrically to the back, neck, shoulder, upper arm, fore- 
„arm and hand muscles, as well as to the muscles of the legs. 
Atrophy and loss of tendon reflexes, and secondary changes 
in the joints and vertebral column were noted, but no 
fibrillary tremors were seen, and sensation and the sphincters 
were intact. The mentality was good. The facial, lingual 
and pharyngeal muscles were normal. Death occurred from 
secondary pulmonary disease. In. other cases reaction of 
' degeneration had been noticed. 

‘,The peripheral motor neurons below the hypoglossal 
nerves were symmetrically degenerated, the cells of the 
anterior horns were much diseased, and sclerosis of the 
crossed and direct pyramidal tracts, and of the lateral ground 
` bundles was noted, but the degeneration did not extend 
f above the pyramidal decussátion. 

Twenty- two cases of this peculiar hereditary form of 
muscular atrophy, according to Hoffmann, are on record, 
and necropsies have been obtained in four of these. In all 
four the peripheral motor neurons were much diseased ; in 


three the antero-lateral columns were affected, though in. 


less degree, and in all the cases examined post-mortem, 
simple muscular atrophy was noticed. 

The heredity, so far as known, the flaccid paralysis and 
loss of tendon reflexes were not present in my case, and 
the explanation for the existence of the flaccid paralysis and 
loss of reflexes in the other cases seems to lie in the greater 
degeneration of the peripheral neurons. 

. The case of T. H. M. resembles more the disease which 
. Btrümpell!' has recently made prominent. He reports two 
cases of this malady which began in childhood and resembled 
multiple sclerosis, but no very marked lesions were found 


! Srncepgrr, Deutsche Zeitschrift für Nervenheilkunde, vol. xii., No. 2. 
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at the necropsy. He refers to two similar cases reported 
by Westphal 1 in 1883. These are the only instances known 
in literature. ‘The disease has commenced at, the thirtieth, 
eighteenth, twelfth, and ninth year of life: The cause is 
unknown, but does not seem to be hereditary or familial. 
The patients have usually been normal before the beginning 
of the malady. ‘The motility of the limbs is especially 


affected: (spasticity,' paresis, ataxia, tremor), in this pseudo . 


sclerosis. ‘Complete and permanent p&ralysis is rare, or at 
least late in appearing, bnt transitory paresis is very cha- 
racteristic, and in some cases apoplectiform attacks with 
‘temporary hemiplegia are observed. The tremor is pro- 
minent and occasionally is of'& rhythmical character. 
Distinct nystagmus was not seen in any of the cases. 


Scanning, indistinct and explosive speech was observed: : 


The facial muscles’ appeared in some cases’ peculiarly rigid. 
', Epileptiform attacks have been observed. The muscular 


\ 


' tonus is exaggerated especially in the legs, and the gaitis . 


paretic, ataxic, and spastic. Exaggeration of the tendon 


' . reflexes is characteristic. Sensation is little affected.. 
Vertigo and disturbance of the vesical, rectal and sexual, 


functions are not usually observed. Mental symptoms are 
never entirely absent, and forced laughter and crying aré 
noted, The duration of the disease is long and remissions 
occur.: It does not resemble hysteria 
The findings in Strümpell's two cases were negative, 
except that a very slight degeneration of the upper part of 
the lateral motor tracts of the cord was observed, but this” 
‘was not sufficient to explain the symptoms. In two of the 
' four cases the white matter of the brain was unusually firm. 
‘; §trlimpell reports another case which he observed in 


‘1879-1881, in a child of 11 years, when first seen, which : 
resembles the pseudo-sclerosis. At the necropsy the con- . 


sistency of the brain was greater than normal, and the 
' crossed pyramidal tracts were slightly degenerated through- 
out the cord. It is possible that syphilis PS some rela- 
' tion to the disease. 


Strümpell, therefore, observed slight degeneration of | 


the,latera| motor tracts of the cord. In my case this 
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degeneration was very marked, but the difference histologic- 
ally between Strumpell’s cases and my case seems to be 
largely one of degree. f 

The clinical history in my case pointed to a symmetrical 
progressive degeneration of the motor tracts, and the 
necropsy did not disappoint .the expectations. If any 
cortical lesion was present it has escaped detection, and 
the report is imperfect to that extent. Such clinical 
cases are rare, and I feel justified in reporting this one, 
although the histological study was of necessity deficient. 

The optic atrophy and the progressive mental enfeeble- 
ment bring to mind the affection first described by Warren 
Tay, and now known widely as amaurotic family idiocy of 
Sachs. Some of the other features are unlike the published 
cases of this disease. 

It might be allowable to class this case among the cere- 
bral diplegias, and there can be no doubt that the central 
nervous system was abnormal. Encephalitis might be 
thought of, but the clinical history does not seem to har- 
monize with such a diagnosis, unless we speak of the 
chronic form of this disease, which is not always easily 
distinguishable from primary degeneration of nerve cells 
and nerve fibres. 


ON PARALYSIS AND MUSCULAR ATROPHY IN 
TABES DORSALIS, WITH OBSERVATIONS ON 
THE RELATION OF AFFERENT- IMPULSES 
TO MOVEMENT AND MUSCULAR NUTRITION. 


BY ARTHUR J. WHITING, M.D. ; M.R.O.P. 


as ibid to the Natonal Hospital for the shi ts and Epist, 
Queen Square. 


' ALTHOUGH most of the prominent symptoms ‘of loco-. 
motor ataxis'&re sensory, or at least afferent in their , 
nature, as for example the anesthesia and the lightning 
pains, there are yet some quite characteristic effects of 
the disease that are motor, or at least efferent, as for 
_example the muscular palsies and atrophy concerning which 
this paper is written, and even, in the last analysis, the 
ataxy. In 1875 Hughlings Jackson“ suggested that the 
ataxia of tabes is due to paralysis of certain highly-special 
" movements; but in 1896," returning to the same subject, 
he writes, I should have said paralysis, or rather, paresis 
in effect, the negative central lesion being a sensory one. 
There is in the early stage of the effort to walk (which 
effort, ihe operation being started by ‘ volition,’ is from the 
highest cerebral centres) underdoing of the movement. in 
which the peroneus longus muscle is chiefly engaged, and 
there is overdoing of the antagonist movement, that in 
which the tibialis anticus is chiefly engaged. I suppose 
the motor centre (lowest level) for the peroneal movement 
is not, consequent on the abrogation of the -muscular,sense 
nerves, ‘informed’ of the state of the muscles concerned 
in the movement, and is thus not kept ‘ ready to act,’ and 
does not act effitiently in locomotion at the call of the 

. 
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highest centres. ‘There is “paralysis i in effect.” On strong 
efforts. to make it act the associated ‘centre for the tibialis 
anticus thovement is made to overact.” . ` 
“According to Erb; Topinard, and Cyon, distinct motor 
paresis can be demonstrated in at least one-half of all 
. cases of tabes, while Duchenne found muscular atrophy 
in:8 per cent. of his cases, and Dejerine? in 19 per cent. 
' of his. . It was in 1882 that Cruveilhier* first described 
atrophy of the lower limbs and double club- foot associated 
with sclerosis of the posterior columns of the cord. Since 
then cases have: been recorded in which there has been 
atrophy involving, in different patients, almost every muscle 
of the body. A more or less general atrophy, usually 
‘resembling the Aran-Duchenne type of progressive muscular 
atrophy, has been observed in tabetic cases by Virchow, 
Foucart and Duchenne, Friedreich, Charcot, Buzzard, 
Ballet, Eulenburg, Hacker, Fischer, Dejerine and Braun; 
atrophy of the upper limbs, and usually of the hands by 
Cuffer, Ballet, Condoleon, Remak, Hoffmann, and Dejerine ; 
of the lower limbs, and chiefly of those below the knee, 
by Laborde, Dumenil, Leyden, Joffroy and Condoleon, 
Stransky, Goldscheider, and J. B. Charcot with Dufour; 
of the tongue by Charcot and Cuffer, by Ballet, Westphal, 
` and Eisenlohr; of one of the laryngeal muscles by Dufour; 
of the facial muscles by Ballet; and of the muscles of 
mastication: by Schultze, of Bonn. Cases of paralysis of 
muscles inaccessible to direct physical examination during 
life, such as those of the eye and larynx and the diaphragm, 
have been recorded by a stil larger number of observers. 
‘In the majority of the cases with autopsies the atrophy 
has been associated with a neuritis almost entirely terminal; 
in one case’ recorded, by Remak?“ there was neuritis of the 
right median nerve, in one by Goldscheider™ neuritis of 
‘the sensory and motor nerves of the lower limbs, in ` 
another by Dejerine and Petreen, in which there was . 
external ophthalmoplegia and paralysis of the larynx, 
there was a parenchymatous neuritis not involving the 
. nerves between their nuclei and the pontp-bulbar surface. 
Dejerine™ has recorded nineteen cases of muscular atrophy 
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occurring among ninety-thrée tabetics; in nine of these an ' 
autopsy was obtained, eight showing the Aran-Duchenne 
type of atrophy exhibited a well-marked neuritis principally 
, of the intramuscular nerves of the extremities; the nerve’ 
changes were much less in the nerve trunks, and if present 
were only very slight in the anterior roots. In the ninth 
case, which was of the scapulo-humeral type, in addition : 
to a neuritis there was, he thinks, a slight diminution m' 
the number of anterior horn-cells in the cervical enlarge- ` 
ment. In a minority of the cases with autopsies, the 
atrophy has been found to be associated with nuclear - 
changes. Charcot’? and Pierret? first directed attention. . 
to muscular atrophy in tabes accompanied with degenera- 
‘tion of the anterior horn-cells.: There was in their well- . 
known case atrophy of the muscles of the right upper, 
limb, and more particularly those of the thenar and hypo- 
- thenar groups, also of the muscles of the right side of the 
trunk and of the right lower limb. In this case the nerves 
themselves were healthy, and while. the cells.of the left 
anterior horn were quite normal, those of the right side, 
‘and especially the postero-external group, ‘were greatly 
diminished in number, and those existing showed marked 
degenerative changes. They were able to trace degenerated 
fibres from the posterior roots to the anterior horns along. . 
the course of the. so-called internal root-fibres, and they 


maintained that the cornual lesion had none of the: . 


characters of a polio-myelitis, but was in their opinion a 
degeneration secondary to that of the posterior columns. 
In 1875 OCuffer? recorded a case of tabes in which 
during the prae-ataxic stage of the disease there had . 
“occurred atrophy of the right. thenar muscles and right ' 
half of the tongue, with fibrillary twitching in the wasted . 
tongue-muscles. An autopsy was made on this case in 1884  : 
by Raymond and Artaud," and it was found that in the : 
dorsal and cervical regions of the: cord the sclerosis had 
‘extended into the anterior horns, the cells of which were’ 
diminished in number, and those present shrunken, while ‘ 
in the bulb the right principal hypoglossal nucleus consisted: '. 
i of three or four cells alone 'as compared with thirty on the ' 
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left side, and these three or four showed degenerative . 
changes. - | 

In 1876 Jean? recorded the case of & tabetic patient in 
which there were laryngeal and gastric crises, with spasm 
of the pharyngeal muscles and muscular twitchings of the 
lower limbs coinciding with severe lightning pains. There 
was found post-mortem atrophy of the left vocal cord and of 
the left thyro-arytenoid muscle, with degeneration of the 
left vagal and spinal accessory nuclei, and atrophy of their 
roots, 

In 1877 & case of tabes, with muscular atrophy asso- 
ciated with anterior horn changes, was published by 
Leyden." The atrophy involved the limbs, but more 
especially the hands, and the serratus magnus, the greater 
pectoral and the dorsal scapular muscles on each side. 
There was also observed fibrillary twitching in the thenar 
and tongue muscles. The anterior roots proved to be 
healthy; the anterior horn-cells of the cervical and lumbar 
regions were atrophied, and there was an intra-muscular 
neuritis. 

In 1882 Buzzard! recorded a case of ophthalmoplegia 
externa occurring in a tabetic patient, and Bevan Lewis 
found a lesion of the sixth nucleus, which he believed to be 
thrombotic. In 1881 Kahler’ found degeneration of the 
inferior vagal nucleus in a case of tabes, with paralysis of 
the muscles of the pharynx and right vocal cord, and with 
gastric crises. Landouzy and Dejerine (1883) discovered 
atrophy of the vagus-accessorius nuclei in & case of tabes 
with intense laryngeal crises. 

Hisenlohr’® (1884) has described atrophy of the hypo- 
glossa] nuclei, the vagus-accessorius nuclei and the right 
sixth nucleus associated in a case of tabes with fibrillary 
twitchings and atrophy of the tongue, paralysis of the 
palate, lips, laryngeal muscles, and right external rectus 
muscle. 

P. D. Koch, of Copenhagen, and Pierre Marie, 
. examined in 1888 the medulla from one of three cases of 
hemiatrophy of the tongue in tabes that, had been recorded 
‘by Ballet" in 1881. In addition, there was in this qase 
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atrophy of the deltoids, of the muscles of the limbs (par- ` 
ticularly the intrinsic muscles of the hands: and those 
below the right kneé), likewise. paralysis of the soft palate 
and of the, vocal cord on the same side as the wasting of 
the:tongue. There was found atrophy of the right hypo- - 
glossal and spinal accessory nuclei. Westphal” published 
in 1887 a case of locomotor ataxia in which there was 
external ophthalmoplegia and atrophy of the left half of 
the tongue with weakness of the palate. Microscopic 
. examination revealed degeneration of the third, fourth and 
' sixth nuclei on each side, and of the left. hypoglossal 
nucleus.’ In the same year Condoléon® made an elaborate 
study of a case of tabes with amyotrophy which, had been . 
previously recorded by Joffroy." There was double club- 
“foot; the muscles below both knees were wasted, particu- 
` larly the peronei and solei, and more on the right side 
than tbe left; and there was atrophy of the intrinsic 
muscles of the left hand, more especially of. the thenar 
and first interosseous muscles. In this case also severe 
" lightning pains were often accompanied “by involuntary 
contractions of the muscles, mostly of the hamstring group. 
Fibrillary twitchings were not observed. The electrical 
excitability ‘of the wasted muscles was greatly reduced, 
but -there was no characteristic reaction of degeneration. 
Degenerative changes were found in the anterior horn-cells 
` of the eighth cervical and first dorsal segments of the left 
` side, and their number was reduced, as compared with the 
right side, in the ratio of seven to ten. In the lumbar 
‘enlargement the anterior horn-cells were likewise decreased `- 
in number and degenerated,. more, it was noted, on the 
right side than the left, corresponding with the muscular 
atrophy. The peripheral nerves were greatly degenerated,- 
but the larger nerve-trunks and the anterior roots showed’ 
but. slight changes. The degenerated posterior root-fibrés 
. could be traced as far as the anterior horns but not actually 
into their grey matter. A case in many respects similar . 
was published by Braun?? in 1888; - there was in it atrophy 
of the intrinsic museles of the right hand, the extensors 
e- of the right wrist and fingers, of both greater pectorals, 
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the supra-spinati, infre-spinati and deltoids. The wasted 
muscles showed the reaction of degeneration, and fibrillary 
contractions: were seen in those of the forearm. There 
was found post-mortem numerical diminution and de- 
generative changes in the existing anterior horn-cells of 
the lower cervical region with degeneration of the lower 
cervical roots on the right side, also of the right radial, 
left sciatic, and right peroneal nerves. 

In 1896, Schaffer examined with the aid of more 
recent methods the spinal cord from & case of tabes with 
club-foot and atrophy of the peroneal muscles. While 
the anterior horn of the cervical cord was normal in the 
lumbar region, Nissl’s stain revealed chromatolytic changes 
in the cells, a finely granular chromatin with vacuolation, 
giving an appearance, he states, similar to that produced 
in the nerve cells by poisoning with phosphorus or lead. 
The anterior nerve-roots were found to be perfectly healthy. 

The two following cases illustrating the occurrence of 
muscular atrophy in locomotor ataxia are those of two of 
Dr. Ferrier’s out-patients, who kindly allows me to record 
them in this paper. 


Case I.—B. C., aged 44, began to suffer from ‘rheumatic 
pains" in the lower limbs some twelve years ago. The pains, 
which were “momentary,” ''shooting," or “shock-like” in 
character, recurred usually every three or four months, each 
attack lasting for three or four days ata time. Four years later 
(1890) he began to have difficulty in getting his left hand to the 
back of his neck, experienced chiefly in his daily ablutions, and 
about the same time he noticed difficulty in lifting things from 
the table. Five years ago (1893) he first came as an out-patient 
to the National Hospital, when Dr. Ferrier found that he had 
greatly contracted pupils which did not react to light, absent 
knee-jerks, and paralysis with wasting of the flexors of the left 
forearm. It was also found that the biceps and supinator longus 
did not react to faradism, although they gave KCC>ACO, while 
all the other muscles reacted normally. His disability slowly 
increased, and five months later (December 6, 1893) the left 
deltoid and infra-spinatus were found to have lost their faradic 
excitability and to give ACC>KCC. One May 16, 1894, the 
biceps still gave KCC>ACO without any response to faradigm. 
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, About this time he began to have girdle ' ‘sensation, as af a rope: 
round his waist, and to haye difficulty: in passing water. " On 
February 18, 1896, the infre-spinatug, deltoid, biceps, brachialis 


anticus, and supinator longus, of the.left side, gave no reaction . 


E to either faradism or galvanism, but the left .supra-spinatus , 


reacted -well to faradism and gave KOC-ACO, and KCO with, 
.5 m.a. of current. . Latterly the shooting pains have been more 
‘severe dnd have inyolved his arms as well as his legs; but he 
has throughout been free from all crises’and has not. had aay 
diplopia or staggering i in walking even in the dark. 


There‘is nothing of importance in his family historj.. At the ^ 


. age of 20‘he had a chancre with well-marked secondary manifes-' 
tations, ‘He has not had any other illness with the exception of ' 
influenza five years ago. He has always been a temperate . man. 
and his work has been carried on'indoors. 

, He is a well-nourished, muscular man, about 5 feet 1 inch.in 


height. and 9 stone 6 Ibs. in weight. Although his complexion i iá 


'. pale, there is no evidence of general anæmis. His pulse, rate-is 
` 104 per minute ; it is small and. slightly irregular, both in force’ 
and ‘time. His rate of breathing is fifteen to the minute and 
-is abdomino-costal in type. He is a quiet man, of good general 
conduct, without delusions or hallucinations, and' is indeed of & ' 
- considerable degree ‘of intelligence. He can neither abduct nor” 
, advance the left humerus, nor flex the elbow joint, except very. 
feebly by means of the long flexors of the wrist and fingers. ' 
When;the elbow is extended‘ the joint is locked with.&jerk. 
Supination and pronatión of the forearm are good. The left infra- | 
. spinatus, deltoid, biceps, brachialis anticus, and supinator longus. ` 
' are completely atrophied (see, photographs 1, 9 arid 3) and react, 
neither io faradism nor galvanism. The trapezius, the rhom- 
_ boids, the supra-spinatus, the pectoralis major, the serratus 
magnus, the triceps and the muscles of the left forearm; other’ 
than the supinator longus, act well, as also does the diaphragm. 


4 


; The right grasp is 110 (average normal about 155), and the left 


85 (average normal about 145). The other muscles tested give. 
normal, reactions, His gait is probably unaffected; he may ` 


possibly -bring his right-heel rather more heavily down on the ` 


ground than the average person. He oan “ toe and heel" a line . 


quite well. He stands steadily with his feet close together ; if 


he shuts his eyes he sways slightly, but little, if any,’ more than - 
the average healthy person. Co-ordination of movément gener-. i 


+ 


i 


ally i is excellent. The unatrophied muscles are extremely irri- 


table to‘ direct permuasion, 
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constant. There is no paresthesia or numbnes: er 
bilities to touch, pain, heat, and cold are perfectly acute all o 
the body. Forcible compression of the ulnar nerves ab th 
elbows causes only slight tingling in the little fingers. 
position is good at all the joints. There are no gbvious. vaso 
motor or trophic changes other than the museylar atrophy, excep: 
very slight grating on passive movement of the left shoul 
joint. The superficial reflexes generally are very brisk. T 
knee jerks cannot be elicited; the. wrist jerks are fair; 
right biceps-jerk i is good, the left is absent. Neither the tri 
jerks nor the jaw jerk are present. Except for slight tardin 
"of micturition the. sphincters are eos Becod: Smell and taste 
are good on each side. Hearing is about 19 with each ear; | 
tuning: fork held in the middle line of "ihe head is h 
equally well on the two sides, and with each ear air PK 
is better than bone conduction. Vision is good, Li; $ D R. $i thi 
visual fields are not restricted; colour sensation is good wi 
` each eye; the optic discs are of a good pink colour. The ocula 
movements, including eonvergence, are good. The pupils ar 
small and unequal; the right measures 2 mm. in diameter, and _ 
the left 2:6 mm.; they do not react to light; they contract 
readily on convergence; they do not dilate when a pai 
stimulus is applied to the skin. . The muscles of mastication a 
well, and the sensibility and movement of the face are g 
"The palate moves well and equally on the two sides. The 
larynx is normal (Sir Felix Semon). The tongue is protruded 
slightly to the. right ; ; it is- not atrophied. There is nothing 
abnormal in the cranium or spine; the body organs are health 
and the urine is normal. 


































This paralysis of the upper arm type obviously is not 
due to any peripheral lesion, because the paralysed muscles 
are supplied by several different nerves, which nerves supply 2 
additional non-paralysed muscles; moreover, there is no 
anesthesia, although there are lightning pains both in the < 
arms and in the legs, indicating an irritative process. 
affecting the sensory tract. Having regard to the dis- 
tribution of the atrophy, it may be held to be due to a 
lesion either of the anterior nerve-roots, or 2 
nerve cells in the anterior horn of the cervi 













of autopsies in cases of tabes with muscular dens agree ix 
showing that the anterior roots are very. slightly affected, 
at all, when the peripheral motor nerves are greatly. . 
changed, and even when in the same case both they and | 
the corresponding anterior horn - cells show profound 
alterations. 







































. Case IL—The second ease is that of a man, D. E., aged 38, 
R was quite well until April, 1895, when he began to have 
constant numbness of his right thumb and index finger. Six 
months later his right little finger drooped and he was ‘unable to . 
ighten it. Two weeks after he noticed that his right thumb 
Weak and that the muscles of the ball of the thumb were . 
aller than previously. About the end of the December of 
895 he commenced to suffer from shooting pains in both sides — 
f the back of the head, and a few weeks later in the left 
m March following (1896) he found difficulty in getting his 
up to his head when he wished to comb his hair; he. 
terrible shooting pains" in the left shoulder, and he noticed LN 
aling away of the muscle of the shoulder, of the front of the . 
upper arm, and to a slight extent of the outer side of the fore- |. 
arm. Six months later (October, 1896) his right hand dropped - 
the wrist and at the same time he began to have pains in the 

ht knuckles and numbness affecting the whole hand. About 
this time, too, he noticed an area of. numbness on the side of 

the chest in the region of the lefi lower axilla. He has of late 
occasionally had a sensation of “drawing together" around the . 
waist. For nine months virile power has been. absent; on 
three occasions he has had incontinence of urine, but. he has 
never had any trouble with the rectal sphincter. There has 

. never been any diplopia, or difficulty in walking, or crises, or 
joint changes. His previous health has been excellent, ‘except 
that eighteen years ago he had an attack of gonorrhwa; there. 
“were no secondary symptoms. He has always been temperate. 
"There is no history of gout or rheumatism and there has been 

-no special contact. with lead. There is nothing of isporiagee:, c 
in the family 
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Fia. 4. 
D. E.—Showing atrophy of the left deltoid, biceps, and 
supinator longus, also right wrist drop. 





Fic. 5. 

D. E.g Showing atrophy of the left deltoid, biceps, and 
supinator longus (and none of the infra-spinatus), also 
atrophy of the muscles on the extensor surface of the 
right forearm. 
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‘distinctly flabby muscles. His height is 5 ft. 5 in., and his 
weight 9 st. 7 lbs. His expression is anxious and depressed. 
There is no evidence of anemia. His hair is streaked with grey. 
His pulse is regular but small and of low tension; its rate is 81 
per minute. His mental state is, excellent, except that he is 
inclined to be, perhaps, rather more despondent than circum- 
stances warrant. His speech and articulation are unaffected. 
He is a left-handed man. There is right wrist-drop. All the 
muscles of the right thenar eminence are weak and they are 
all wasted, but more especially the adductores pollicis; he cannot 
touch the base of his little finger with the tip of his thumb. The 
hypothenar muscles are strong. The interossei act feebly. The 
long extensors of the fingers are paralysed and atrophied, but 
the extensor ossis metacarpi pollicis contracts feebly on volition. 
The extensors of the wrist are weak. The other muscles of the 
right upper limb act powerfully and are of good bulk. The 
intrinsic hand muscles give a reduced reaction to faradism, and 
the long extensors of the digits do not give any, while the 
extensor ossis metacarpi pollicis and the extensors of the wrist 
react well. To galvanism all these muscles give a reduced but 
brisk response with KOC>ACO. 

He cannot abduct the left humerus and he flexes the elbow 
only very feebly, and that by means of the long flexors of the 
wrist and fingers alone. Pronation and supination of the fore- 

' arm are good. When the elbow is extended the joint is locked 
with a jerk. There is complete atrophy of the deltoid, biceps, 
brachialis anticus, and supinator longus (see photographs 4 and 
5), and these muscles do not react either to faradism or galvanism. 
The supra-spinatus, infra-spinatus, trapezius, the rhomboids, the 
pectoralis major, the serratus magnus, the triceps, the coraco- 
brachialis and the diaphragm act quite strongly. The gait is not 
at all ataxic; and in spite of his muscular weakness he can dress 
himself and button his own clothing. 

From time to time he has (1) “ gnawing ” or “ drawing " pain 
in both arms, lasting for a few minutes; (2) stabbing, shooting 
pains in the shoulders, back, and upper limbs, and more on the 
right side than the left ; (3) momentary drawing-pain in the back 
and in the right side of the chest in the region of the lower 
axilla; and (4) shooting pains in the lower limbs, There is 
subjective numbness of the whole of the right hand and of 
the lower axillary region of the left side of the chest. The 
ground feels natural to his feet. He oecasionally has girdle 
sensation about the level of the navel.. Phere is anmsthesia to 
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= nb. tóuclies along’ Mia cule borde: of the right (eck said 
'', “hand, affecting the whole of the little finger and. the ulnar half 

. Of the’ ring finger. There is also’ over this region (shown in the 
diagram) blunting of sensibility to painful 'and thermal stimali. 
A similar loss of sensibility exists over an area (shown in the 
diagram) in the left lower.axilla, extending to the mammary line 
in front and nearly to the angle of the scapula behind. While 





D. H.—Loss of senmbility to touch, pain, heat and cold.' 


[ 


the left. ulnar nerve is sensitive , to pressure applied at the ' 
‘elbow the right is not. Sense of position is good at all joints. _ 
oe ; The plantar reflexes are brisk, the conjunctival a little 

ENE 2 Iek and the pharyngeal very brisk. The' knee- jerks are 


; ` - reflexes are unaffected. There.are no crises or joint changes or - 
- other trophic or vago- -motor alterations. The special senses are 
quite acute. ‘There’ is no colour blindness. + The optic discs 
e* wages 8 : B s 


^ absent, ab- also are the elbow and wrist jerks. The organic ,. 
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, have a definite outline and `a sik BUM The ocular movements 
aro good, except convergence which is not well maintained with 
the right eye. There is no diplopia or ptosis. The pupils are 
unequal (right 6 mm., left 4 mm.), but they are regular in out- 
line. They do not react to light, _only feebly on accommoda- 
‘tion, and they do not dilate on painful stimulation of the skin. 
`The cranial nerves are otherwise healthy. The tongue is not 
atrophied. The cranium and spine show no abnormality. The 
' body organs are healthy. , s 


With the exception of the infra-spinatus the same upper- 


' ' arm group of muscles are atrophied as in the former 


patient, but in this case the weakness in the first instance 
was associated with “terrible shooting pains in the left 
shoulder.”, Unhke the former case, there is loss of sensibility 
in the neighbourhood of the atrophy, but while the atrophy 
corresponds with the fifth cervical segment, the loss of 
sensibility corresponds with the fifth dorsal segment of the 
cord. Although one may, I think, without hesitation refer 
the upper-arm atrophy to a nuclear lesion, yet it is by no 
means so easy to form an opinion as to the origin of the 
atrophy in the forearm and hand of the other side. It does 
not correspond with an atrophy following a lesion of the 
ulnar nerve, inasmuch as all the thenar muscles are wasted 
(although the adductors of the thumb are more wasted than 
- the rest, while the hypothenar muscles are not weak, neither 
‘is the inner half of the flexor profundus digitorum. While 
_ there is anmsthesia of ulnar distribution associated with 
weakness of some of the muscles supplied by the ulnar 
nerve, yet with atropby of intrinsic hand muscles supplied 
by the median nerve there is no corresponding anmsthesia. 
The preservation of the extensor ossis metacarpi pollicis, 
while the other muscles' supplied by the posterior inter- 
osseous branch of the muscular spiral nerve are atrophied 
. (an escape not uncommon in:lead paralysis), suggests a 
nuclear lesion.. It is, therefore not improbable that the 
forearm and hand atrophy is not peripheral. 
By the kindness of ‘the physicians to the National 
Hospital for the Paralysed and Epileptic, I have been able 
to tabulate what I consider the important facts in. relation 
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‘to the subject. of this paper of 200 consecutive cases of 
locomotor ataxia that have been. under their care in the 
wards of that hospital during the last twelve years. In 41 
per cent. there was some definite paralysis of one or more 
of the external ocular muscles; in 12 per cent. there was 
‘diplopia but no other évidence of paralysis; in 5°65 per cent. 
there were nystagmoid jerkings without obvious paralysis; 
in many cases with, definite paralysis there was nystagmoid. 
jerking in addition; for example, in a case where all the 
óculür movements were bad except the outward movement, | 
that was accompanied by nystagmoid jerking. In 85 per 
cent. the movements of the iris were abnormal, usually 
exhibiting inactivity to light alone, but sometimes inaction 
both to light and accommodation. 

In 28 per .cent. of the cases in which the larynx was | 
examined with the laryngoscope there was some degree of 
paralysis of one or both vocal cords; in 20 per cent. of 
these there was in addition paralysis, or in one case merely 
fibrillary tremor, of half the tongue on the side corre- 
sponding with the laryngeal paralysis, and also in, about & 
half (12 ‘per .cent.) of the latter cases there was observed. 
' paralysis of the palate on the same side. , 

In 4:5 per cent. of all the cases in which the larynx was 
examined there were laryngeal crises without any obvious 
paralysis; in 8:5 per cent. there were ataxic movements of 
the cords without paralysis; and in one case there were 
‘laryngeal crises with ataxia of the cords but.no definite 
. paralysis. , The laryngoscopic examination in nearly all -of 
these cases was made by Sir Felix Semon. 

In 80°5’per cent. of the total number of cases there was 
vesical incontinence, or laboured micturition, or both; thus 
in 61:5 per-cent. there was incontinence of urine, and in 
several of these cases it was noticed that sensation during 
micturition was good; in 19 per cent. there was either 
' tardiness in starting the act, intermittent or feeble stream, 
. or the patients complained of diffeulty or strain in micturi- 

tion, or of a lack of expelling power, some stating, that they 
felt after each act that they had not compere ee the 


' bladder. .. 
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‘In 34 pa cent. of all the cases there was defect Saad 


' ‘with dêfæcation ; in rather more than half it was of the 


nature ‘of extremely, obstinate constipation, in rather less 
than half there was definite rectal incontinence, in some 


“eases only after the use of aperient medicines; while in 


several of the cases there was laxity, or gaping of. the 


^. sphincter, or prolapse of thé rectum, or other objective 


evidence of muscular insufficiency. In a few of the cases 


with and without gastric crises there was evidence of dilata- 


tion.of the somad &nd at the autopsy in one case with. 
crises it was found to be very greatly dilated. 

. In 807b per cent. of the cases there was demonstrable 
‘motor weakness of the skeletal muscles, usually of one or 
other limb, but this includes 4'5 per cent. of cases of hemi- 
plegia., The principal facts of the more important of these 
cases are tabulated below. In this statement all cases with 
weakness that could not be verified objectively while in the 


' hospital are excluded. In many cases excluded there was. 


a history of transitory paralysis; and in many a complaint 
was made of ‘sénsations of heaviness during muscular 
exertion, of inability to walk far, of being easily tired, and 
occasionally of sudden loss of power in the legs. In a 
considerable number of the cases, although motor power 


- was noted to be good yet the movements of the limbs were 
jerky. . In about 6 per cent. of all the cases it was ascer- 


tained that the patients suffered from sudden involuntary 
movements during severe lightning pains. These usually 
affected the legs, -but sometimes the arms, and in one case’ 
thero were spasmodie'contractions of the abdominal muscles 
in association with marked girdle pain. ' 

Thus in 200 consecutive cases of tabes there are 
sixtéen with obvious. atrophy, or 8 per cent., the precise 
percentage given by Duchenne. It is probable, however, 
that in several of the cases without obvious atrophy the 


' paralysed muscles were wasted. In the table of cases 


with paralysis but no visible atrophy, the only paralysis 
which is, as it seems to me, certainly not nuclear, is that 
of the right side of the face with loss-of taste (Case 1), 


~ and in that case the paralysis of the votal cords with the 
7) " bd 























Weakness or Paralysis. - A 


ne nee f 
(brillary twitchmg of 


Left orbicularis pelpebrarum; left 

external and superior iecti; both 

masseters, temporals and ptery- 

nds; left orbbularis oris; left 

of tongue ; soft palate; abdno- 

tors of vocal cords ; all muscles of 

neck; transitory ot legs (for half- 
an -hour, with onset) 


External eye muscles ; orbiculares pal- 
pebrarum ; orbiculares onus; all 
muscles of left face ; nes temporal 


and masseter 


External | ophthalmoplegia., ,; abductors 
and internal of vocal cords ; 
right half of hs ovd (difflen]ty m 
swallowing) ; sors and flexors 
of knees ; eroe and adductors 
of thighs’; diaphragm ` 


Right external rectus; left half of 
tongue; abductors and Internal 
tensors of vocal cords 


Palate ; left vocal cord ; left trapezius ; 
left sternomastoid 


Almost complete paralyms of both 
upper limbs ; also both lower mba, 
the hamstiings alone can be feebly 
contracted 


‘ 


Deltoids ; flexors of forearms 


Both hands, L.'-- R., especially of 


Bi-lateral of abductors and 
internal tensors of larynx; aims 





ex. 


g ` 


Atrophy: ‘ 


orbicularis ocuh on 
both sidea) ; Dane. 
tere and porals oi 
both sides; musclos 
erally. 


Rught half of tongue 


jt 


Left half of e (an- 
terior) ; delta and 
“arm muscles 


Left trapemus, with 
fibrillary twitchings 


at 


Thehar masclos R > 
Hien d fingers ; & 
` an 
dessa pa wrist and 
gers ; Trice: 
R. Biceps, delta 
teuor part), R. 
pra spinatua, infra- 
spatia; R. 
musoles ; "muscles be- 
low both knees 


“Muscles of upper hm 
Including hime 
and pectorals but 
espemally ^ m c 
muscles of 
muscles of lower Lmh 


Deltotds ; scapular mus- 
olas 


In&rinsie muscles of 


hands L. > R. (fibril- 
flexars of forearms) 


Of muscles of forearms 
and handa; ands, specialty 
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Electrical Reactions 


.D.m1 
orbicularis oris; 
reaction to fsradi 
rom soft palat 
emus capitis- 
toth sidéa ‘Toa: 
feebly to /)f&radie 
the other neck m 
oles react well 


"Reduced response 
faradism in muse 
of left face ; right 

+ bienlans oculi ; ma 
orbicularis oris; ry 
masseter and ti 
poral 


Normal 


Reduced in all but K 
Gate Pad 
to faradism 


greg cape exten 


Hamstring x 
clee; muscles be 
'R. kiiee 


KCO>aAacdo 


Reduced in the wai 


muscles 
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dot taxy a dtd rats Geet tun 
& sof the and | reotal; 
wands in patches over tho whole laryngeal 
body, especially the lower 
limbs ; muscular sense very 
defective in legs, less so in 
armeg 
,&X10 gait; None Patchy loss over face and Occasional 
alight ataxy o limbs retento 
and mecon- 
tinence 
rked in upper | Shooting | Patchy loss below second ribs None | Tardy mictu- | Occasional in- 
„nd lower limbs Pains in legs} and of ulnar borders of fore- | laryngeal tition; oc-| continence 
arms and hands casional in- 
continence 
owe and | Shooting | Shght logs m legs and trunk None None /| Incontinence | Incontinence 
bs pains m legs í 
and arms r 
arked of legs; | Shooting | Patchy loss below second rib None‘ None |Tardy mic- None. 
ight of arms ; pam m y on left' lower turition 
&ombergism eg imb) and on ulnar side 


of up| lmbs; muscular 
sense lost from toes and left 














ankle ' 
1TNone None Loss over right arm and. both None Affoetion | Occasional in- None 
legs of right; continence 
shoul- eas 
, der joint 
J 
‘ 
he” vs Shooting |No loss, but paresthesm of None None |Diffüicult me-| Obstinate 
pans in legs | hands and arms—'' ping and ` tantion Oonstips- 
needles,” ‘rawness ton 
«xicgait;Hom-|Bhooting Normal Nona None | Difficult mc- None 
dergism palne in legs 7 turition 
Arked of arms ; | “ Rheuma- j Loss along ulnar borders of None None | Occamonalin- None 
slight of legs tao” pamsin | arms and across the chest continence 
BR. knee and k 
leg . ; " NE 
E and of|Shootng m` Slight delay of tactile sensi-| Gas tric;| None | Incontinence | Incontin- 
legs Pity; ight loss of mus- | laryngeal ence; pro- 
cular sense in night fingers e lapse of rec- 
D tum i 
e * 
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18 
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No.| Name. $ Weakness or Paralysis. Atrophy. . Blectrical Reactk 
` Sd 
D.B 85 t cramp in ulnar muscles of ‘Blight of left forearm 
flexor surface of left forearm and of | muscles; of calf mus- 
muscles of both es ; spontaneous | cles with fibrillation 
movements of fingers 
K E, , 44| 6yrs. | Ophthalmoplegia; all movements of| Of L. thenar muscles | Left thenar musolt 
lower lambs weak but especully| &nd of the interossei| xct very  bedl 
flexion of hips of L. hand; also (of |. faeradism ; mw 
muscles below knees below knees 5 
d shght diminutior 
LT, ‘io t left ptosis; weak abduction of | Lateral pert of thenar 
' ambs ; dilatation of stomach, muscles wasted 
: (contenta clear) " 
B.G: M. | 46 i Weakness s of Jeu a t side of tongue ; Extreme in all muscles | Reduced faradio e 
movements of lower]  oflowerlimbe ability im all mu 
hitara of lower innbs: 
B.T.W.i52| 2 Double tosis ; weakness of both legs | Of all muscles of lega 
i ag ek ES ; paralysis of dorsiflexors 
of leti ankle 
W.W. |87 Double ptosis; sudden paralysis of| Of right anterior tibial | R.D. in the right 
i ans. right pe and le; nght foot eronel, also in nel, anterior # 
drop leas the other| muscles and 
i ema ach strings 











right half of the tongue and the transitory paralysis of 
the hand are quite probably nuclear. The paralysis of 
the palate, tongue and vocal cords (in Case 4) is almost 


. certainly nuclear. In the remaining cases the origin of: 


the atrophy is, I think, uncertain. In the table of “ cases 
with atrophy " the weakness of the orbicularis palpebrarum 
(in Case 1) associated with paralysis of some of the external 
eye-muscles, and of the left half of the orbicularis oris 
associated with paralysis of the left half of the tongue, 
are. almost’ certainly nuclear; also the ophthalmoplegia 


with weakness of the orbiculares palpebrarum in Case 2; 


and the atrophy of the deltoids and scapular muscles with 
paralysis of the flexors of-the elbow joints. ‘It is probably 
not, possible to form a confident opinion as to the nature 


_of the atrophy in the remaining cases; but it is likewise 
probably not possfble to exclude & nuclear origin in any. 
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Atary. 


[fume veniants Shooting m | Loss over ulnar border of left | [Spasmodic | None | Incontinence 


legs with de- beck; muscular sense in Dt dar 
fecation °`] limbs impaired following 
: 4 ling 
over 
larynx] © . 
None Shooting in | Bluntang with loss of musou-|' None None | Tardy mie- |O 
legs Jar ross in both lower turition 
ced of lega; | .. . Tactile anæsthesia up to level 1 None | Incontinence | O 
zht of arms $ of third rıb ^ 
xed in arms| Shooting in Fon. over lower limbs and Gastric None | Incontinence | Incontinence 
nnot stand; legs and ; impaired in hands; |: 
Ame, if mp arms , P Re aad ien lost 
H t ` 
cy ataxic 
X 
wildiyataxic| Bhooting in| Anesthesia of feet and peri- None None | Mictuntion 
r legs nsum; analgesia of lower dificult 
, limbs ` 
t ataxic; "None Patchy anesthesia of right Gastric None | Incontinence 
urishes right leg; ana below level 
rt : ot second mb and along 
rders of arms 





Pain, Senaibihty. Grises, “tae Bladder 


s i 
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. legs; paanm | forearm; hyperesthesia of | cough and 




















Tux INFLUENOE OF AFFERENT ÍMPULSES ON MOTOR 
MECHANISMS: 
The well-known experiment, of the “brainless frog" 


‘proves that after destruction of the cerebral centres there 
: still remain some‘ motor mechanisms in the spinal cord 


` 


that may be excited to action by strong afferent stimuli, 
such as those produced by applying an acid fluid to the 
skin. These mechanisms represent combined movements, 
for the movements produced are quasi- purposive in 


. character; and, moreover, their activity, it is to be pre- 


sumed, is independent of nerves, which habitually carry 
impulses that result in sensation. “Both Sherrington?? and 
Page May” have showed the remarkable fact that stimula- 
tion of the posterior roots (in the dog and monkey) causes 
contraction of groups of muscles. Page May found likewise 


' that similar movements, were produced by faradic stimuli 
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None 


bstinate 


constipa- 
tion 


batinate 


const 
tion E 


None 


None 
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20 
mths. 





; paalyma of 

; transitory 
as of legs, 
sudden in onset 


Paralyms of left vocal cord; 
nght masseter and pt nds ; paralysis 
iuscles supplied by bo third nerves 


Abductor parzlysu of right vocal cord; 
double ptosis and weakness of all ocular 
inusole& except inferior oblique which 
overacts 


isl of 


Weakness ofall muscles Bupplied by both 
third nerves ; abductor pa: 
corda ; weakness of right of soft 


palate ; weakness of nght half of tongue ; 
weakness of night mde of face 


Cannot move feet at ankles; moves toes 
feebly ; movement at knee jomnts feeble ; 
weakness of flexors of left and fingers 


Weakness of lower limbs, especially of left 
ankle ; clawed foot (spontaneous athetoid 
movements of fingers of nght hand) 


Weakness of all movements of lower limba, 


especially flexors o! Qege pen 
“ gave way " has Aud or stood mncs) 


ee of dorsiflexors and evertors of left 


Weakness of left anterior tibial group of 
muscles (faradic excitability reduced) 


Paralysis of dorsiflexors and evertors of left 
foot; weakness of left lower limb [R.D. in 
left tibias anticus, ext. com. dig, ext. 
long hall. Reduced faradic exoltebility in 
the perone: ] 


Weakness of dorsifiexors and evertors of 
ight foot, also weakness of flexors and 


extensors of toes; weakness of evertors of 
left foot [mght élub foot] (Farsdic ex- 
citability much reduced ín  peroneus 
longus) 

Flaccid paralysis of both legs ; double foot 
drop (no R.D.1; weakness of” left external 
rectus 


Weakness of dorsiflexors of left ankle 


D 












Aiaxy. 


Galt ataxic ; 
hands slightly 
; Rombergism 






legs ; Rombergism 


Bhght of arms and 


Marked in all limbe; 
Rombergism 


Gait very ataxic 


Blight of legs and 
arms 


w ^ 


Gab ataxic; ‘also 
right arm; Rom- 


Movements of lower 


lambs unsteady 


Marked of legs; slight 
of arms , 


Gait slightly ataxıo 
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Atary of leg; Rom- 
taxy Of leg; Rom 


Atary of legs and 
hands = 










Shooting 
lower fue 


Shooting pains 
| legs 


Shooting pains 
legs 


None 


Shooting pains 
legs 


Bhoo! 

hes thd prem 

coualy m Towor t 
omen, caumng le 

to draw up 


Generally distribus 
shooting pams 


Shooting pains 
lege 


i rends pains 


flexion of kne 
(movements of k 
andnghtarm dark 
asleep) 










Senmbility. _ '| Orges | Trophic Changes. Rectum, 











































£hy loss below second nb; mus-| Gastne; |Ohareot's joint; | Tardy micturition; meon- None 
lar sense impaired in lower| laryngeal | changes in both tinence 
mbe : ees 
Loss over face None ' — None Tardy micturition; incon- None 
] tinence 
' S 
mting in handa, feet and ulnar None Perforating ulcer Tardy micturition None 
de of forearms , of foot 
techy logs below second rib; loss| Gastric; None Occasional retention and in- None 
«er ulnar mde of upper limbs ; laryngeal continence 
1usouler sense lost in legs and ` 
VKtle fingers 
mtng in hands; muscular sense None None Difficult Incontinence 
st in loge and hands ; (atter aperients) 
intng over lower hmba and| None None None None 
ght hand 3 
Slight anæsthesia of legs None None Retention; precipitate mic- None 
i tarition 
None . None None None None ' 
Blunting below knees Gastric; None Occasional incontinence | Occasional incon- 
^ laryngeal tinence 
ting below left knee; muscular None Nona Oceasional incontinence None 
ange defective ın left groat toe . 
‘over forearms, hands, andj; None None Occasional moontinence None 
ow maddie of thighs i 
lower limbs; of root distribution Rectal None Incontinence Tenesmus ; 
ing of sphincter 
ani; no anal 
: reflex 
Rolative analgesia in arms Gastric None Difficulty in mctantion |; None 
* $ a 
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` applied to the surface of the cord in the region of the 
postero-external column (but not in the region of the 
postero-internal, and he showed that, although koth ` 
flexor and extensor muscles were thrown into contraction, 
the “resultant ” movement was one of flexion. On stimu- 
lating the postero-external columns of the lower lumbar 
segments he noticed rambling of the bowels with closure and 
protrusion of the anus. It is possible that the spasmodic 
flexion: of ‘the lower limbs occurring in association with 
‘severe lightning pains may be analogous to the movements 
experimentally produced. Not only, however, does stimu- 
lation of the posterior roots result in movement, but con- ' 
versely destructive lesions of the posterior roots produce 
paralysis. Claude Bernard" divided the posterior roots 
in frogs and dogs and demonstrated an ensuing paralysis, 
of the corresponding limbs. The same phenomena. of 


'. paralysis have been shown by Sherrington and Mott* to. 


. obtain in the monkey, and they proved that the paralysis 
depended more on. the , interruption of impulses coming 
from the skin (and particularly that of the palm and-sole) 
than of those coming from the muscles. , Tissot and 
Contejean* have made similar experiments with similar 
results; in one after section of the four lower lumbar and 
two upper sacral roots on one side there was not only 
complete paralysis of the posterior limb on that side, with : 
absolute muscular relaxation, but also persistent incon- 
tinence of urine. In another experiment, after extirpation 
of the inter-vertebral ganglia of the same posterior roots, 
there was complete paralysis of the limb for four or five 
days, then the animal began again to use it, but with marked 
ataxy and pronounced overaction of the extensor muscles. 
In explanation of these results Sherrington and Mott suggest 
that the interruption of sensory impulses passing to the cortex 
cells is the cause of the paralysis; but, as Bastian™ states, in 
those comparatively rare cases where the upward prolonga- 
tions of the posterior root neurous are destroyed in the hinder 
part of the internal capsule, there is no paralysis, and’ he 
suggests that, as in lesions of the commissure between the 
auditory word-centre and the motor speech-cehtre, there 
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results an aphasia as absolute as that produced by lesions 
of Broca's convolution itself; so, after interrupting the 
afferent impulses that normally go by the reflex collaterals 
to the anterior horn-cells, there ensues & molecular change 
in these cells which blocks the passage of “voluntary” 
impulses from the cortex to the muscles. It is not difficult 
to find clinical phenomena that may correspond in their 
mechanism with the changes artificially produced; for 
example, the giving way of the legs in association with 
severe lightning pains, which, as Buzzard and others have 
stated, is truly a paralytic effect, the weakness of the 
sphincters, the inability to empty the bladder, the obstinate 
constipation, and the laxity of the sphincter ani. 

That the muscle tonus is abolished by section of the 
posterior roots is a fact established by the experiments 
quoted, and as is well known (particularly through the 
observations of Fraenkel"), in tabes the tonus of the 
muscle is so much diminished that the limbs of the patient 
may be moved passively, without pain, into attitudes 
impossible in health; although at the same time it should 
be remembered the mechanical irritability of the muscle is 
greatly in excess of the average normal. 

In addition to the loss of tonus, Mott and Sherrington® 
observed “a certain degree of wasting" of the paralysed 
muscles but “no appreciable alteration of colour”; Tissot 
and Contejean likewise found the muscles slightly atrophied. 
From the phenomena of the so-called arthritic atrophy one 
may infer. that an irritative lesion of afferent nerves is 
more effective in producing atrophy than a paralysing one, 
for Raymond™ showed that after the injection of an irritant, 
such as & solution of a mercury salt, into the knee joints, 
atrophy of the surrounding muscles ensued unless the 
posterior roots were divided. Massary,** following the sug- 
gestion of Dejerine, believes that the muscular atrophy of 
tabes corresponds essentially with that seen in hemiplegia; 
that for the exercise of the normal trophie energy of an 
anterior horn-cell on its neuron it is necessary that afferent 
impulses should reach it, on the one hand, from the cortex by 
a pyramidal fibre, and, on the other, from the peripheral 
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nerve ending in the skin, by the posterior root and reflex 
collateral; that when either channel is interrupted the 
. nutrition of the cell suffers and muscular. atrophy results. 
. It is quite true that in some cases of hemiplegia there is 
marked atrophy, but one can hardly admit it to be com- 
parable with that seen in tabes, chiefly because there is no 
loss of muscular tonus, or any approach to the reaction of 
‘degeneration, while the atrophy is never absolute so as to 
abolish galvanic excitability as may occur in tabes. 

Observations on the changes that result in the anterior 
horn-cells after division of the posterior roots have recently 
been made by Warrington, who found distinct evidence of 
. chromatolysis of the cells, mainly of those of the postero- 

„external group in the lower cervical and lower lumbar. 
regions. 

Schaffer,“ as previously remarked, found ie changes 
after using Nissl’s method in a case of tabes with: atrophy 
of the peroneal muscles. Charcot’ long ago traced, in a 
case of tabes with club-foot, marked degenerative changes 
. from the posterior roots along the reflex collaterals to the 

anterior horns. Condoleon* particularly emphasised the 
fact that profound changes may exist in the anterior horn- 
cells together with marked degeneration of the intra- 
muscular motor nerves, and yet the larger nerve-trunks and 
"the anterior nerve-roots be almost unchanged. As Schaffer 
points out, the failure of Dejerine to find cell degeneration 
-in the presence of peripheral lesions loses its value as 
evidence because the observations were made before the 
more recent methods of demonstrating slight structural 
alterations in nerve cells were invented. It follows, then, 
that in some of the cases-of muscular atrophy in tabes 
the lesion is nucleat, and in others it is not at present 
possible to exclude either a central or & peripheral lesion ; 
' and Dr. Hughlings Jackson's views, to which reference was 
made, at the beginning of this paper, are confirmed by the 
discovery of chromatolysis of the anterior horn-cells. It 
would seem, therefore, that tabes is as much a segmental 
; disease -as a system disease, that it is indeed strictly a 
nen disease. 


‘ 
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I desire in conclusion to, express my gratitude to the 
physicians of the National Hospital for the Paralysed and . 
Epileptic for the generous manner in which they have per- 
‘mitted me to make use of the notes of their cases, and 
more especially to Dr. Ferrier for his kindness in allowing 
me to. publish the two cases here recorded, 
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ON TWO .CASES OF EARLY SYPHILITIO 
PARAPLEGIA. 


(A year after primary syphilis). 
BY F. PARKES WEBER, M.D., F.B.C.P. 


-With Histological Report by J. X. Risien Russell, 
M.D., F.R.0.P. 


So considerable a proportion of cases of acute spinal. 
paraplegia give a history of primary syphilis about a year 
previously to the onset of the spinal disease, that one is 
forced to consider the paraplegia as really due: to ‘the 
syphilis, though post-mortem examination of the cord in 
such cases may show nothing which is absolutely peculiar 
to syphilis. 

The following two cases deserve to be recorded, chiefly 
on account of the histological report kindly furnished by . 
Dr. Risien Russell’, to whom I am much indebted. 


Case I.—Charles S., aged 23, was admitted to the German 
Hospital in June, 1896, “suffering from paraplegia, bedsores, and, 
hectic fever. Ten months ago he-had a chancre, and four months 
later a rash appeared, the remains of which were still visible 
when he entered the hospital. For the six weeks previous to 
admission both his legs bad been paralysed. He was unable to 
retain his urine and fæces. Sensation was absent up to about 
& hand's breadth above the umbilicus. Treatment by mercurial ` 
inunction and iodide of potassium did no good, and the patient 
died nineteen days after admission. 

At. the necropsy the spinal cord appeared natural or almost 
natural to the naked eye, and there was no obvious transverse 
softening to be found. 


Dr. Risien Russell's Report. 


In this cage nearly the whole of the thoracic’ together with 
the. Jambar and sacral regions of the spinal cord were available 
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for examination. Evidences of meningitis are seen both in the 
thoracic and lumbar regions, but the exact degree of this, and 
its extent, varies at different levels. In the upper thoracic 
- region the meninges surrounding the whole circumference of 
the cord show marked signs ‘of inflammation, while they are 
less uniformly involved in the lower thoracic region, and still 
less so in the lumbar cord. ‘The meninges in these less affected 
parts show little or no change in-some areas, while in others the 
change is pronounced, the distribution of the meningitis being 
somewhat patchy. The changes in the meninges consist in 
thickening with cell proliferation and exudation ; the vessels are 
dilated, many of them engorged, and their walls thickened with 
multiplication of the nuclei. 

The spinal cord itself is most pronouncedly altered in the 
upper thoracic region where marked myelitic changes exist; the 
nerve elements are greatly destroyed and are replaced by granular 
material, round cell proliferation and an increase of interstitial 
tissue, The vessels are much engorged, their walls markedly 
thickened, with increase of nuclei and perivascular proliferation 
of round cells, Other of the vessels are completely occluded, a 
fibrous cord without any evidence of a lumen being met with 
in such cases. Precisely similar. changes are met with in the 
grey matter, where the round cell proliferation is even more 
pronounced than in the white, but not so great as in the 
immediate vicinity of the. vessels in the latter. -The shape of 
the grey matter as seen in mass is greatly altered, the distortion 
of it being most marked in connection with the anterior horns. 
Changes similar in kind, though much less extensive in distribu- 
„tion, as regards the amount of the transverse area of the cord 
affected, are seen in the lower thoracic region; and though the 
grey matter is involved as well as the white, the former preserves 
its characteristic shape instead of being distorted as in the upper 
thoracic region, Sections from the lumbar cord show still 
slighter changes, which can be regarded as the direct result of 
an inflammatory, process. There is an increase of round cells 
in the grey matter and in the white matter of the lateral and 
ventral regions of the cord, and the interstitial tissue is thickened 
chiefly in the same parts. Many of the vessels have thickened 
walls; but few of them are engorged, only one or two here and 
there being found in this condition both in the grey and white 
matter. 

The destructive changes of the nerve elements are, of course, 
most pronounced in the upper thoracic.eregion, and here the 
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> nerve fibres have suffered in greatest degree at the periphery of 
the cord and in the posterior columns, one half of the cord being 
damaged to a somewhat greater extent than the other. Sections 
prepared by the Weigert-Pal method show thas in the most 
affected parts only scattered nerve fibres remain whose myelin 
sheaths are stained, and some of these are obviously swollen and 
are undergoing various degrees of degeneration, while the sheaths 
of other fibres take on the stain very imperfectly. Some of the 
swollen fibres are darkly stained throughout their whole trans-. - 
versé extent, there being:no distinction between the axis-cylinder ' 
and myelin sheath. In addition to these changes, large blobs of 
variously altered myelin are’ to be seen, some partly stained 
and some quite unstained, while there also exist large and small 
empty spaces from which the products of degeneration have 
escaped, or have been removed. The white matte? which bounds : 
the grey is better preserved than is that at the periphery of tho ` 
cord ; but even here changes exist which are similar in character, 
though considerably less in degree.: Some of the degenerated 
fibres in the posterior columns and antero-lateral regions of the 
cord are no doubt to be accounted for by ascending degeneration, | 
the result of destructive inflammatory lesions in other segments 
nearer the caudal end'of the cord, but the major part of the 
degeneration of the nerve elements can well be accounted for by 
the presence of the local inflammatory pianger which have been, 
already described. 

. The degenerative changes in the white matter diminish in 
amount as we pass toward the caudal end of the cord, so that 
- about thé mid-thoracic region the white matter of the periphery, . 
though still more affected than that more centrally situated, is 
but moderately degenerated in some parts, especially, in the 
ventral region of the cord. The lower thoracic region is very 
much better preserved, so that beyond some evidence of descend- 
ing degeneration in the cross pyramidal tracts and in the antero- - 
lateral region, only islets of degeneration of nerve fibres exist, 
the more important of which occupy the antero- lateral region, 
f especially on one side, while smaller areas of the same kind exist 
in the posterior columns. With the exception of a few degenerate 
, fibres here and there, the lumbar cord is free from degeneration 
of the nerve elements other than that which occupies the cross 
pyramidal tract regions and the anterior columns, and which is 
evidently the result of descending degeneration consequent on 

destructive processes in the thoracic cord.’ 
The neurons of th8 anterior horns are profoundly altered, the 
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cells are completely destroyed in the upper thoracic region, where, 
with the exception of a very occasional much swollen and obvi- 
ously degenerated cell, none are to be seen. The same may be 
said of the cells of Clarke’s columns and of those of the posterior 
horns. Similar destructive changés ‘in connection with the 
neurons exist in the caudal part of the thoracic cord, where, 
however, more of the cells have escaped total extinction, espe- 
cially in Olarke’s columns; but most of these are swollen 
and obviously degenerated, and only very exceptionally & fairly 
normal looking cell is seen. In marked contrast to the condition 
of the neurons in the thoracic region, those in the lumbar cord 
are, well preserved; most of the cells appear quite normal, only 
‘one here and there showing any evidence of degenerative change, 
and that but slight as compared with what has already been 
described in connection with the thoracic cord. 


Oase IL.—R. W., aged 42, was admitted into the German 
Hospital in September, 1894. Patient had had a chancre and 
akin eruption a year before admission, in September of 1893. 
He had infected his wife, who was suffering from secondary 
symptoms at the time of patient's admission to the German 
Hospital. There was, therefore, no doubt as to the correctness 
of the history of syphilis. Six weeks before admission patient 
began to have difficulty in micturition, and some loss of power in 
lower extremities gradually showed itself. Three days before 
admission he suddenly became completely paralysed in the left 
leg. On admission there was complete paralysis of the left 
lower limb and motor paresis of the right one. Knee-jerks were 
absent. Sensation was very slightly if at all impaired. The 
bladder was completely paralysed, and had to be emptied at 
regular intervals. There was likewise incontinence of fæces. 
Two days after admission paralysis: of the x lower limb 
became complete. 

Treatment was begun on admission—mercurial iuanetion with 
1} drachms of the unguentum hydrargyri daily, and iodide of 
potassium internally (I5 grains thrice daily). After three weeks, 
when the patient had had eighteen inunctions, the treatment was 
left off, as it was found to have done no good. The paralysis 
remained stationary. Acute decubitis showed itself soon after 
admission, arid this and cystitis were the ultimate cause of the 


‘This case was described in the Discussion, “ On the Affections of the 
Nervous System ocourring in the Early age dary) Stages of Syphilis,” at 
the Royal Medical and Chi ical Society in 189§ (Proceedsngs, vol. vii., p. 
108), but the cord had not yet been examined ed was 
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patient's death six weeks after admission. There was hectic 
fever during the last four weeks. Tactile sensation was not lost 
in the paralysed limbs, but special sensation for heat and cold 
was not examined. _ 
At the post-mortem examination E area! of sittening 
was found in the spinal cord, which for about an inch was diffluent 
and pinkish in colour. The softened area with parts of the cord 
above: and below it were removed for microscopic examination. 


. s 


4 


Dr. Risien Russell’s Report. 


Sections from the cervical and thoracic regions of the spinal. 
cord were alone available for examination. These show evidences 
of meningitis; the meninges are thickened by exudation, the 
vessel walls are also increased in thickness with multiplication of 
nuclei, and many of the vessels are dilated, some being full, while 
others are empty, and some of the latter are flattened so that, 
opposite sides of the inner wall of the vessels are in contact or 
almost so. -No occlusion of any of the meningeal vessels by a 
process of endarteritis is to be seen. The only sections in which 
the meninges are sufficiently well preserved for satisfactory study 

‘of these changes are those of the thoracic region below the chief 

. seat of softening; but there is enough evidence from the other 
sections to make it certain that meningitic changes also exist in 
the upper regions of the cord. 

` The sections show that the spinal ‘cord itself is greatly - 
destroyed in one part; much of this is thé result of myelitis, 

- but a good deal is also due to the unavoidable damage which 
has been done to this softened part during the process of 
preparation for microscopic examination. It is not possible to- 
differentiate grey from white matter, and the general characters 
of the sections are so altered that it is impossible to say from 
what region of the cord it has been taken; but an examination | 
of sections from parts of the cord above and below. the lesion 
makes it clear that this chief area of softening must have existed’ 
in some part of the upper or middle region of the thoracie cord. 
The nerve elements are profoundly altered in this part, the 
myelin sheaths are seen in various stages of degeneration, and 
nothing resembling a nerve cell can be seen. There is exten- 


1I wae not present at the post-mortem examination, and at the Sooiety 
was doubtless wrong in stating that the chief area of softening was in the 
lower dorsal region.. Dr, Russell's report shows that it was in the upper or. 
pae thoracic region. 
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sive exudation, with marked vascular engorgement, and actual 
hemorrhages in some places. In spite of these pronounced 
myelitid changes, however, there are many nerve fibres whose 
myelin sheaths have escaped destruction; in such the differentias- 
tion between myelin sheath and axis-cylinder is preserved, but 
even these fibres stain badly. 

Though the part of the cord just described is that chiefly 
affected, the process is not simply'a transverse myelitis affecting 
this region and it.alone. The change is & much more wide- 
spread one, a similar state of things, slighter in degree, existing 
in the cervical cord, and in the thoracic region below the chief 
. seat of softening. In the cervical region, which is more affected 
than the lower thoracic, the change is most marked in the 
lateral regions of the cord, and more so on one side than on 
the other, while the posterior columns are only slightly affected, 
and there is no evidence of ascending degeneration in these 
tracts. Most of the vessels are engorged, and as a rule their 
walls are thin; but there are no hemorrhages. Here and 
there a small vessel is seen with thickened walls and its lumen 
much narrowed; but no actually occluded vessels are seen. 
The grey matter of the anterior and posterior horns show 
similar changes: exudation, engorged vessels and even hemor- 
rhagic extravasations. A few of the anterior horn cells are 
preserved, but a great many have been destroyed, especially 
on one side. ' 

In the thoracic cord below the chief seat of ‘softening there 
is evidence of descending degeneration in both crossed pyramidal 
tracts, and in the direct pyramidal tract of one side, the opposite 
direct tract showing little or no change. In addition to this 
there is some evidence of some inflammatory change, but this 
is very slight, and in no way to be compared with that met 

with in the upper regions of the cord. 

The absence of ascending degeneration in the cervical region 
of the cord, and the presence of descending degeneration in the 
lower thoracic region, make it probable that the myelitic process 
did not affect the posterior columns to any extent at any level 
below. the part-of the cervical cord examined; but that the chief 
brunt of the mischief must have fallen on the lateral and ventral 
regions of the cord. Moreover, the absence of descending 
degeneration in one direct pyramidal tract makes it clear that 
one ventral half of the cord must have suffered in greater degree 
than the other at a period sufficiently omie for E 


degeneration to result. 
‘ ` 
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REMARKS. 


The vascular changes which have been claimed as 
typical of syphilitic myelitis were present. to a marked 
degree in Case I. but are comparatively absent in Case IT. 
This constitutes probably the most important histological 
difference between the two cases. In fact, in the first case 
the degeneration of the nerve fibres seems to be due largely 
to the cutting off of their blood-supply owing to the vascular 
affection, whilst in the second case 1t seems to be due chiefly 
to some direct action of the syphilitic poison on the nervous 
elements themselves: Cases of the first kind have been 
described by E. Lanceraux,! H. Lamy,’ E. Biernacki,’ and 
others. Although T. Rumpf suggests that many cases of 
so-called acute ascending paralysis are really due to 
syphilitic vascular changes, even Lanceraux® acknowledges 
that syphilis is probably not the only disease which can. 
give rise to obliterative changes in the spinal vessels, and 
.in Biernacki’s® first case there was no history of syphilis. 
On the ‘other hand my second case shows that the vascular 
changes in the cord are not always a chief feature of | 
syphilitic cases. In fact as Dejerine’ maintains, syphilitic 
cases of acute spinal myelitis cannot -yet be distinguished 
symptomatically, during life, or pathologically, after’ death, 
from non-syphilitic cases, except by the history of fairly 
recent syphilitic infection. ' 
At one time it was sometimes maintained that there was 
no such thing as a diffuse syphilitic affection of the spinal 
cord without grave meningeal changes, but that all were 
cases of meningo-myelitis. "Though undoubtedly many of 
the published cases are examples of this, other cases show 
! Vide Legons de Clinique Médicale, Paris, 1892, p. 217. — ' 
2“ De la méningo-myólite syphilitique,” in Nouvelle Iconographie de la 


Bp are ie 1898, vol. vi. 


elopathia endoarteriitica, scuta," in Deut. MAE. fur Nerven 
heithunds 1897, vol. vil. Pi 178. 
T 


. + Dis Syphslstsschon krankungen des Nervensystems, Wiesbaden, 1887, 
.'840. 
i 5 Loc. Mo p. 218. 


i i ' 
1 De an myélite e centrale survenant ches les syphilitiques à une 
oque SEHpIGUHAS du début de l'affection " "; in Revue de Adeo, Paris, 
raa re p. 60 and p. 
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that the syphilitic spinal affection can exist without the 
meninges being macroscopically much affected. In such 
cases the parenchymatous affection of the spinal cord is not 
“secondary to meningitis. “My first case at least may be 
cited as an example of this. f 
It is noteworthy that in the first case no distinct 
macroscopic lesion could be detected in the cord. A‘similar 
fact is noted in certain other recorded -cases, as in those 
- described by ‘W. Moller? and H. Schmaus:? 
The importance of early ‘treatment in all similar cases 
need hardly be remarked on. Anti-syphilitic treatment in 
very acute cases, unless commenced early, may be powerless 
to avert a fatal result. In fact, in the very acute cases 
of diffuse spinal meningitis following syphilis (which usually 
‘appears early, often in the first year after primary syphilis), 
presenting the clinical features of a transverse myelitis, an 
altogether gloomy view of the prognosis is taken by somé 
authors, even granting that anti-syphilitic treatment be 
carried out.‘ A. Boettiger® says that in these very acute 
cases death generally results in the course of a few weeks 
‘or months in consequence of such complications as pyelone- 
phritis, bed-sores, erysipelas, &c. Gilles de la Tourette’ has 
apparently a more favourable opinion of the results of 
treatment, provided that it be commenced. energetically and 
without delay. 


2 Compare A. Boettiger ' Beitrag zur Lehre von dem Sede] Bucken- 

markskrankheiten, ? in Arohio id ded  Peyontatres 1894, vol. xrvi., 
. * See the abstract by G. Thibierge in Annales de Derm. p "ph, 1891, 

vol. ii., p. 852. 

3 « Zur Kenntniss der Räckenmarkssyphilis, " in Deutsches Archiv für 
Klin. Ned., 1889, vol. xliv., p. 24! 

tOo pare F. ati Io La Riforma Medica, 1895, vol. i., p. 192. 

. ctt., p. 690. 

o « Formes oliniques et traitement des myélites gyphilitiques," in Le 

Bulletin Médical, Paris, June 10, 1896. 
j : * 


AN EXPERIMENTAL STUDY OF VISIONS. 


! BY MORTON PRINCE,. M.D. 
Physician for Diseases of the Nervous System, Boston Oity Hospital. 


^ Ta study of visions is of interest from many points 

of view ;. thus it would be interesting to understand the 
origin of the visions which have influenced the actions of 
certain historical characters, such as Joan, of Arc and’ 
Catherine of Sienna. It is said that even Bismarck had 
a vision which he believed to be supernatural. 

It ought to interest the theologian to understand the 
psychical origin of visions, like those of Luther, Savonarola, 
and hosts of saints, which have had such influence upon 
theological ideas. If it had been understood that such 
visions were only the pictorial representation in conscious- . 


. ness, according to natural psychical laws, of the fleeting 


thoughts, prayers, or beliefs perhaps long forgotten, with 
which the religious enthusiast had occupied his mind at one 
timé or another, the influence of the Church might have 


^ been differently exerted. 


. For those interested in deystioal research, a study of 
visions may tend to throw light on many seemingly “occult” 
phenomena; and for the psychologist, it may,be possible, 
to learn, from a study of the laws of the development of 
visions, other facts regarding the organisation of the mind; 


-while, finally, by such a study, the alienist may be enabled 


to better understand the hallucinations of the insane. 8o 


that from many points of view the subject presents a field. 


for interesting research. : 
As the nervous system acts by general laws, what i 1s true 


- of the origin and mode of development of vision is probably 


truepf hallucinations of the other senses, of which those of 
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hearing are the most important; so what. we have learnt 
true of one, we can predicate as likely to be true of the 
other. "Thus, a study of visions may also enable us to under- 
stand those hallucinations of hearing, which, like visions, 
have figured so conspicuously in the religious history of the 
past, and which play.so large a part in the diseases of the ` 
mind. ' 4 

It is well known that some people have the faculty of 
being able to create visions at will by 1ntently gazing at an 
object. A crystal ball is commonly used for the purpose; 
the subject gazes into the crystal and, after a few moments 
of mental ‘concentration, sees something therein—a scene, 
& person, or anything else, as the case may be. The 
phenomena have been called crystal visions from their mode 
of production. They are not particularly rare, and some, 
though not very many, experimental observations have been 
reported. In former times these visions played a part in 
occult lore, and, like modern clairvoyance, served to impose 
on the credulous. So that this part of psychology had its 
prototype in mysticism, just as chemistry may trace back 
its origin to: alchemy, and astronomy to the romances of 
astrology. It is not so well known that it i$ the fashion for 
“ gpiritualistic mediums ” to artificially cultivate the art of 
seeing visions,'the method in use for the purpose being 
practically that of crystal gazing.’ The hallucinations of 
hearing, which these same mediums profess to be communi- 
cations with spirits of another world (and which some other- 
.wise intelligent people believe), probably have an origin 
similar to that of visions, and are worthy of study from’ the’ 
point of view of this hypothesis. Visions created artificially 
by crystal gazing probably do not differ in their mode of 


2A patient of mine having the ipie to learn something about mediums, 
undertook (against my advice) to have herself iip eec by & professional. 
The “ professor” claimed to have developed a very celebrated medium who 
has'since been the object of study by Dr. Hodgson, Professor William James, 
Professor Lodge, and others. My patient told me that her education oon- 
sisted in gazing intently, in conjunction with the professor, at a spot in the 
middle of a table, until she saw a vision at that spot. This was repeated at 
each lesson. If I remember rightly, a low diet and fatigue were coincident 
factors, My patient found she was successful beyond her courage, and be- 
coming alarmed, reported to me. , These visions, I think, soon got beyond her 
control and came against her will, but a cessatiqn of the éxperimonts and 
little hygienic treatment stopped them. à 
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genesis from those occurring spontaneously in normal people, 
and, there are good reasons for believing, may be the product, 
of the same psychical laws as-are some hallucinations, at 
least, of the insane.' It may therefore be inferred without 
much danger of error, that a study of artificial visions will 
throw light upon the genesis of the spontaneous variety. 

The experimental method in favorable subjects allows us to 
study the phenomena with a fair degree of method, and to 
so alter the conditions as to vary the etiological factors. 

Ti is to be hoped that further work will be done in this 
field. I have had an opportunity to make some experiments 
of this kind on a particularly favorable subject. In most of 
the observations reported hitherto, it has not been possible 
to thoroughly investigate the relation of the vision to ante- 
cedent events in the subject’s life, beyond the evidence of 
the waking memory of that person. But in this instance, ` 
the fact that it was possible to hypnotise her and obtain two 
additional and distinct personalities, three in all, each with 
distinct memories; gave an opportunity to search in the 
hidden depths of consciousness, and obtain information 
‘about facts long forgotten by the normal personality. 
Further, it was possible to experimentally study the relation 
of the sub-conscious personality to, and the influence of this 
upon, the production of visions. 

To understand this it is necessary to = a few facis 
regarding the subject. Miss X. suffers from what is ordin- ` 
arily called neurasthenia, or hystero-neurasthenia; but what 
I think is more correctly called hysterical neurasthenis. 
But she has no physical stigmata, excepting a possible con- 
traction of the field of vision! She is easily: hypnotised ; 
first passing into a state which resembles that of the 
ordinary classical deep stage. After waking there is com- , 
' plete loss of memory of this state. During hypnosis she 
is very susceptible to suggestion; but on the whole there is 
nothing very remarkable about the mental condition, which . 
does not materially differ from one of the deeper stages of^ 
hypnosis as ordinarily observed. The only points to which. 

! At the time these obsepvatlons were made this seamed to have ADESEA, 
or, ab ^w could not be recognised by the finger test. 


i 
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I would call attention are that Miss X. in this daw of 
hypnosis knows all about Miss X. awake, and apparently 
remembers all that Miss X. remembers and some other 


' things besides, which she has forgotten when awake, but 


A 


Miss X. when awake knows nothing:of what has occurred 
in this hypnotic state. For convenience’ sake, I have called 
Miss X., in this stage of hypnosis, X. ay as distinguished 
from" Miss X. orX.1.- 

New, on commanding X. 2 to sleep more deeply, there 
appears a third personality, whom I have called X. 3. This 
person knows all about both Miss X. and X. 2, everything 
they do and think, but is unknown to both. Her memory, 
also, in some respects, is much fuller than that of either 
Miss X. or X. 2, so it comes about that X. 3 can tell much 
in the past life of Miss X. that that person has forgotten, 


‘and can explain much that the waking personality is at 


a loss to account for. X. 8 even knows all about many of 
the little absent-minded and half-voluntary doings of Miss 
X., nor does she hesitate to voluntarily tell of them, although 
Miss X. is morbidly and unnecessarily. reserved about her 
whole life. 

I have been enabled to record a large number of interest- 
ing psychical phenomena which were exhibited by this 
patient, and which I shall report at another time, but the 
above facts are all that it is necessary to mention in this 
connection. It may only be added that the characters of 
the three personalities were very different and distinct. 
Miss X. is reserved, morbidly conscientious, self-contained, 
gérious, differential, and dignified. X. 2 is sad, serious, and 
gives the impression of weariness and suffering. X. 3 is 
flippant, jovial, free from all physical infirmities, full of fun, 
reckless; and contemptuous of Miss X., whom she stigma- 
tises as silly, stupid and dull, and in an apparently heartless 
way enjoys every trouble that comes to her. X. 3 always 
speaks of Miss X. as ''She,"! and insists that they are 
different persons—that they don’t think the same things or 
know the same things. She speaks of X. 2 as “Miss X. 


i the following &ccourít, She, with a capital S, always refers to Aig x 
VOL. XXI. 35 
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asleep.” "This much will explain the conditions under which 
the following experiments were made. A study of the 
results obtained shows that the visions could be divided into 
three groups. , 

(a) Those which were revivals of past visual experiences, 
either conscious or unconscious. . 

(b) Those whigh were not revivals, but largely Helv 
created visual representations, of a past experience other 
than visual. 


(c) Those which were neither revivals nor representa- 


tions of any past experience (visual or other) so far as 
was known. 

Naturally some visions partook more or less of the 
characteristics of two or more groups, being partly revivals 
and partly new creations; nevertheless, all could be placed 
in one or other group according to the chief characteristic. 


(A) Experiments in which the visions were revivals of past 
visual experiences, either conscious or sub-conscious:: 

Experiment 1.—In this and all of the experiments an in: 
` eandescent electric light globe or lamp was used instead of the 
ordinary glass ball. Of course the bulb was not connected with 
the electric wires or circuit, but held free in the hand of the 
subject as if i& were a mirror. This was the first experiment of 
this kind made with the subject, and in fact the first I had ever 
made. The idea of making the experiment only occurred to me 
at the moment, and I picked up the lamp which was lying on my 
desk without previously having given any intimation of the nature 
of the experiment to Miss X., who afterwards told me she had 
never heard of such phenomena. She was not, therefore, fore- 
warned, and had no idea what was going to happen beyond that 
„suggested by my first remark, which was that she should look, 
into the glass globe, and she would see some thing in the past or 
future. Nothing’specific as to what she should see was suggested. 
Miss X., after looking a few seconds, exhibited distinct evidences 
of fright, so that she kept. taking her eyes off the bulb td'avoid 
Seeing, and obliged me to insist upon her looking. She after- 
. wards explained this fright as due to a feeling of uncanniness. 
As she looked she described to me what she saw. She saw a 
young woman in aelow-necked dress, blonde hair, about twenty- 
thm@e, sitting in a chair near what was apparently a chimney-piece 
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in a strange room. She was laughing. Standing in front of her 
was an older man with a dark beard tinged with grey. He was 
scolding her hard, ‘but the young woman was laughing. Miss X.'s 
face during this time was expressive of very lively emotions, and 
I was obliged to calm her and Assure her that it was all right, 
and there was nothing to be afraid of. 

Here I may mention, once for all, the objective eharaoteristios 
of these visions as they appeared to the subject and were described 


by Miss X., and also Miss X.’s mental condition at the time as I 


observedit. The visions were not seen like small objects reflected 
in or on the glass bulb, but Miss’ X. stated that the bulb disap- 
peared, and she saw before her the scene she described, which 
appeared real, the characters being life-size and like living persons. 
I should infer that she saw them much as one sees the characters 
on the stage of a theatre, but she. saw them, nevertheless, where 


' the bulb was." Perhaps the illustration of looking through an 


opera-glass at the stage is apposite, for she several times at first 
broke off from her inspection and examined the bulb to see if 
there was any explanation of the vision to be found in the glass, 
much as one who had never seen an opera-glass or a kaleidoscope 
might examine it for this purpose. To me as I observed her she 
appeared like one who, at a theatre, was completely absorbed by 
the play, and in that sense was unconscious of surroundings, but 
not at all in & trance state. Her absorption and the exceeding 
mobility and expression of her face when describing & vision gave 
the impression that she was entirely oblivious of myself and sur- 
roundings, until spoken to, but not as one hypnotised, but rather | 
as one who is intensely absorbed in the scene of a theatre and has 


, forgotten where she is. Evéry feeling, timidity, surprise, interest, 


seemed to be expressed by the play of her features, and at times, 
especially at first, she seemed rather frightened by the uncanniness 
of what she saw. Most of her descriptions were given in answer 


to my questions, which were continuous but never suggestive. 


They were simply expressions like ‘‘ What else ?’”’ ‘ Go on,” “ Is 
there anything more?" &o. It may be noted, then, as psychologi- 
cally of interest, that the visions appeared like ordinary hallucina- 
tions or vivid dreams, the scenes real, of life-size, but dissociated 
from her surroundings, and not as part of them. 

To return, Miss X. said she could not see anything more. 
(It, was not noted whether the vision cleared spontaneously.) 
Upon being interrogated she could give no explanation of the 
scene. She could not remember ever having seen the man, or 
the girl, or the place before. “I insisted that fhe vision must have 


t 
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been a part of her past experience, but she could-not recall any- 
thing like it to memory. I then hypnotised her and X. 2, the 
second personality, appeared. .X. 2 also said she could not re- 
member having seen either of the characters or the room before. 
She was then placed in deeper hypnosis, and the third personality, 
X.8 appeared. X. 3 immediately, as soon as present, began to 
smile, then burst out laughing, and at once said she recollected 
the whole incident., It was at San Antonio, Texas, about seven 
years ago, when “ She” was sixteen years old. They had left 
the dinner table, she said, and were going upstairs to their room, 
and on the way passed by an open door of aroom. Inthe room . 
were this young woman and the man, and he was scolding away, 
and she did not seem to mind it. They were strangers, and 


'* She" only saw them once afterwards, driving in a carriage: 


X. 3 was highly amused at the recollection and the experiment. 
She was then awakened, and I told Miss X. (without giving the 


. source of my information) that she had seen these people in San 


Antonio, Texas, and gave the: particulars as above. She still 
failed to recollect the incident. The next day, however, she 
returned and said that after going home she had gone over in her 
mind her experiences in San Antonio, and by tracing successively 
in her mind the different events that had occurred there she had 
succeeded in bringing back into her memory the whole incident 
of the orystal vision. In answer to my objection that her re- 
collection was an hallucination and was merely what had been 
suggested to her by me, she gave a great many more details pre- 
ceding and following the event of the vision, showing that her 
memory now is much fuller than that which was shown in the 
vision. The scene in the room was a mere casual observation, 
and was not apparently of a nature to make an impression at the 


. time, excepting that it produced some sort of unpleasant feeling, 


which she always feels when she hears people scolding. : I noticed 
that she manifested some mental discomfort when she described 
the man in the vision scolding. 


The conclusions to be drawn from this experiment are: ' 


^ First, that in this class of cases the hallucination represents 


a past visual experience—a visual picture was reproduced as 
a whole. Secondly, that the hallucination is in association 
with certain sub-conscious groups of mental states or person- 
ality (X. 3), but is not in association with all sub-conscious 
groups (X. 2). Whether it is more than 1n association with, 
thg.group X. 3, that is an integral part of the sub-conscious 
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group in the sense that it was X. 3’s vision, the experiment 
does not allow us to determine. It is odd that of all the 
experiences-of her past life such a trivial one should have 


"been selected to emerge from out of the depths of sub- 


conscious life into consciousness. The continuous action 
and succession of events in this and other visions should be 
noted. 


Eaperwment 9.— Miss X. looked into the globe and was highly 
amused. She saw Dr. C., first inf a room.of the Massachusetts 
Eye and Ear Infirmary, and then walking down the corridor. 
She told, me that she had seen him there, but never doing what 
he was doing now. He was fidgeting about in the most nervous 
way, and walking down ‘the corridor in a funny way. She 
insisted that although she remembered seeing him under the 


' game circumstances as in the vision, she never saw him acting in 


that way. 

Hypnotised.—X. 8 is full of fun to-day and rather rollicking (on 
this day experiments Nos. 3 and “6 were also made); told about 
the visions and enjoyed the thought of them hugely ; spoke with 


‘great rapidity, rattling them off as if she were anxious to tell 


a good story and enjoyed the telling. She said that one day She 
was in the Infirmary, in the large operating room, with Dr. C. 


- He was on one’ side of the table and She on the other. He 


fidgeted and put up one foot on the table and then the other, and 


` moved first one arm and then the other in a nervous way. Miss 


X. copied everything he did, but not intentionally. Dr. C. became 
so nervous he could not stand it and ran out of the room. X. 3 
laughed heartily at the recollection. This experiment is only 
interesting as showing how forgotten and trivial experiences may 
appear in visions. 

Experiment 3.—This is an extremely interesting vision, but as 
it represents a somewhat personal matter, I give only the main 
facts. Miss X. saw two persons walking down the street. One 
of these, Y., érossed a field to some rocks by the sea shore, where 
Miss X. was sitting looking out to sea, with her back to the person 
approaching. Miss X. was about sixteen years of age, dressed as 
& young girl with her hair down her back. The approaching 
person went up behind her. She did not see him at first. He 
had a wild expression in his face, as if insane. “This,” she 
declared to me, “is not true; he never looked like that." It 
was very disagreeable to_see this expressign on his face. She 
repeated “ He looks insane.” He took some letters or papeng out 
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` of his pocket and tore them up, and crushed his watch, which 
he had in his hand. He acted wildly. Miss X. kept repeating 
with some fervour ‘‘ This is not "true," “ This is not true.” In 
explanation, she remembered that when she was a girl about ' 
sixteen the main incident happened; she did see this person 
walking &cross the fields to where she was, but she did not see 
him approach, and none of the rest was true. He simply came 
up behind her and gpoke to her, &c. He did not do any. of the 
things she saw him do in the vision. ; i 

Hypnosis.—X. 8 said it was all true. That She (Miss X.) 
saw him first walking in the street and across the fields, but that 
. Y. eame up close behind her without her seeing him. Then 
She saw him and spoke lo him, but when She turned her face 
away he looked fierce, and crunched his teeth. He had his watch 
in his hand, and crushed it. X. 3 insisted that She did not see 
this, did not see the expression of his face, because every time 
that She turned round he smoothed his, face out, and when She 
turned away her head this fierce expression came again. When 
I asked X. 3 how she could see that if her head was turned, she 
kept saying, “ I did see it, but She didn’t. She doesn’t know. I 
saw it, and that he looked that way. She doesn’t know he 
crunched his watch and tore the papers.” (It would appear 
probable, assuming all this to be literally true, that Miss X. must 
have caught glimpses of this out of the corner of her eye, making 
use of peripberal as distinct from central vision. These glimpses 
were not distinct enough to make a conscious impression, but 
were seen by the hypnotic self, X. 8. She may have heard the 
crunching of the watch and of the papers. It is more than 
probable that the details in the orystal vision are largely exag-, 
gerated, being created unconsciously out of the inferences which 
Miss X. or X. 3 drew from what she saw, a peculiarity of these 
visions, which is illustrated by some of the other experiments. 
X. 3 probably didn’t see as much as she thinks she did, but woman- 
like, gives her inferences instead of her actual observation. 


Experiment 4.—X. 8 now (after explaining the last vision) 
volunteered the following remarkable story, telling it with great 
gusto and as a joke on Miss X., and speaking with great rapidity, 
so that it was difficult to follow the sequence of events. The 
language was substantially that of X. 8, but condensed. ‘She” 
yesterday received a letter from a photographer. She had it in 
her hand ‘while walking down Washington Street, and then put it 
into her pocket (side pocket of jacket) where She kept her 
watéh and money (bank notes). Then es She walked along She 


` 
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took out the money'and tore it to pieces, thinking it was the letter 
from the photographer. She threw the money into the street. 
As She tore up the money She said to herself “ I wish they would 
no’ write on this bank-note paper.” At my request X. 3 repeated 
the words of the photographer's note, which was to say some 
photographs were ready. As to the money, thére were twenty 
‘dollars, two ten dollar notes; this, at my demand X. 3 counted 
mentally, with some: difficulty and concentration of thought. 
X. 3 manifested considerable unwillingness te show me the letter, 
which she said was in “her” pocket still, and’ which She still 
thought to be money. Finally, after some insistance, she did so. 
It was folded up into & small square, just as one often folds bank 
notes. The language of the photographer’s note was identically 
the same as quoted by X. 8. X.3 said that “She” was absent- 


. minded, and thinking of something else, when She tore up the 


money. I then gave X. 8 the note to put back in her pocket 
preparatory to waking her up. This impish, hypnotic personality 
remarked upon what a joke it would be when She found it there 
instead of the bank notes. I will say here the heartless, cold- 
‘blooded delight which this almost Iago-like personality found in 
the loss of the money, which was a very great one to Miss X., 
was appalling. To X. 3 it was a splendid practical joke. 

Miss X. was now awakened. I asked her whether she did not 
have some money and had not received a letter from a photo- 
grapher. She said “ Yes," but seemed to think it rather queer my 
asking these questions, but by this time she had become 
accustomed to being astonished. In reply to & series of ques- 
tions she said she had not the letter with her, but had torn it 
up and thrown it into the street (Washington Street). - The bank 
bills she had in her pocket. They were two ten dollar bills. I 
asked her to show them to me. She put her hand in her 
pocket to take them out and brought out the photographer's 
letter; She evidently received a shock although she tried not to 


_ Show it. I asked her where the bills were, and after searching 


her pocket she insisted that she must have left them at home. 
I remarked that, she must have destroyed them by mistake 
instead of the letter; she refused to admit it. I pointed out the 
circumstantial evidence; she recognised that it was suspicious 
but could and would not believe it. The loss meant a great 
deal to her, and she evidently encouraged herself with a forlorn 
hope. I then said, taking the gldss globe, '* We will see whether 
it is not true. Look in and you will see what you have done." 
At first she saw only indifferent things; then I said, * Think of 
* 
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. bank notes and the feeling of tearing them up." Now, to her 
astonishment, she saw herself walking along Washington Street 
and putting the letter in her pocket, then taking out what looked ' 
like bank notes, that is-green pieces of paper, and tearing them 
into pieces and throwing them into the street. The vision in all 
its details corresponded to the account given by the hypnotic 
personality. Miss X., in answer to my question, said’ she had 
once before done & similar thing, namely, in a state of absent- 
mindedness, she had thrown some bank notes into the fire and 
had taken the letter in which they wére “down town” ‘to pay 
some bills. The next day Miss X. reported that she was unable 
to find the money at home, and was satisfied the vision was true. 
In hypnosis, X. 8 now volunteered the information that Miss X. 
(“Bhe”) was so much upset by the loss of her money, that in 
the middle of the night She “ had to get up” in her sleep, with- 
out knowing it, and had taken the remainder of her money and 
hidden it under ‘that floppy thing” on the table. “Ib was 
now under a red book, a blue book, and that floppy thing” 
' (by this is meant either a table cloth or a folded up piece of 
material). “She” knows nothing about it, and thinks She has 
lost the money and has none left. X. 3 does not know how 
much money there is. She is very reticent, does not like my | 
knowing, and will not admit the fact. (To have this understood 
it would be necessary to go into a rather lengthy explanation of . 
the circumstances of Miss X.’s life, which I hardly feel called 
upon to do. I will merely say that Miss X. had come to Boston 
to be under my professional care and was in lodgings and had a 
certain fixed sum for her expenses; the loss of this money meant 
financial bankruptcy.) Without further discussion, and without 
disclosing my knowledge, I then presented & glass globe to her; 
told her to think of the money and she would see what had 
become of it. She looked into the globe and saw herself in bed ' 
in her room. She then saw herself get up, her eyes being closed, 
and walk up and down the room; she then saw herself going to 
the bureau drawer, taking out her money, going to the table, ' 
taking up the table cloth with the books, putting the money on 
the ‘table, covering it with the cloth and putting the red book and 
the green book on the top of it. The vision thus exactly corres- 
ponded' to the statement of X. 3. Miss X. reported at the next 
visit that she had found the money where she had seen it in the 
globe. : 

: Excepting the colour of the book, “blue” or “green,” This escaped my 


atlention at the time; perhaps it was blue-green, and looked blue to oes and 
green go X., or it may "be an error on my part. 


. 
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Remarks. 


Ti is üoteworthis that in this experiment, as well as'the 
preceding one, the vision was & representation of the 
hypnotic or subliminal consciousness, and not of the waking 
consciousness. In experiment No. 3, certain things were 
portrayed in the vision which the waking consciousness: 
. (apparently) never perceived, while in experiment No. 4 (first 
‘part, destruction of bank.bills) an absent-minded act was 
represented, and in the second part a somnambulistic act. 
It might be held that the first vision of the bank note 
episode might have been created out of my statèment to 
her, if it were not for the.minute fidelity with which the 
vision corresponded with the account given by X. 3, and the 
corroborating evidence of the second vision when I gave no 
hint of what would be seen. 


(B) Experiments in which- the hallucination was not a revival 
of. a past visual experience, but was largely a newly created visual 
representation. of a past experience other than visual. 


Edperiment 5—I will give this in the brief language of my 
notes: Miss X. looked again into the globe; she saw a room with 
a bed in it. There was a figure in the bed; the figure threw off ' 
the bed clothes and got up. Miss X. exclaimed “ Why, it is 
I.” (Appeared rather frightened at what she saw, but went 
on to. describe it, largely in answer to my promptings, such as 
* Go on," “ What do you see?” &c.) She saw herself walking 
to and fro, up and down the room. Then she climbed on to the 
window sill which is the deep embrasure of & mansard roof. 
Then she climbed outside the window and from the sill looked 
down into the street. It was night—the street lamps were 
lighted, there-was also' the gas light in the room. As she looked 
down she felt dizzy. Here Miss X. turned away frightened, 
saying she félt the same dizziness as if she were standing there. 
She soon continued. She saw herself throw an inkstand into 
the street below which she had seen herself take before climbing 
on to the window. Miss X. was again obliged to stop looking 
because of dizziness. After a time she returned to the globe. 
She saw herself go back into the room and walk up and down ; 
the door opened and she jumped into bed and lay quiet. -Miss 
L. (a friend) entered, went out and returned several ies; 
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brought a poultice which she put on Miss X.’s chest; Miss X. 
herself remaining quiet. Then Miss L. went out and Miss X. 
got up and took the poultice, rolled it up into a little bunch and 
hid it in, & corner, putting & towel over it. "Here the experiment 
ended. 

,Miss X. stated, on being questioned, that she could not 
remember any incident like the vision, excepting that she recog- 
nised the room as the first one she occupied when she came to 
Boston four or five years ago. ‘It was in the top story of a house 
on Columbus Avenue; she was-ill there, and Miss L. took care of 
her. But she did not remember ‘ever having climbed on to ‘the 
window, or having thrown an inkstand, or any of the incidents 
of the vision. She could throw no light on the affair. She was 
now lightly hypnotised: and X. 2 was- present. X. 2 could add 
very little to Miss X.'s statement. (My notes of X. 2's.memory 
are somewhat confused; it is not plain from them whether or 
not she remembered ever having done any of the things seen 
in the vision, although it is stated that she had an imperfect 
memory of the incident. It is possible X. 9's statement as 
noted was mixed up with that-of X. 8, but X. 2 remembered 
being ill in the room desoribed, and that ink was found in Miss 
X.'s shoes; X. 2 did not know how it came there, but Miss L. 
had said that Miss X. had poured ink in her shoe. At any rate 
X. 2 could not explain the incident as X. 8 did later.) 

Deep hypnosis; X. 3 appeared. With great vivacity and 
amusement X. 8 explained the whole scene. (As was customary 
with her, X. 3 spoke of Miss X. (X.) as “ She,” as if it were an 
entirely distinct person and not herself.) ‘She’ had pneu- 
monia and was delirious, and Shé imagined She was on the sea 
shore and was walking up and down the sand., This was why 
She walked up and down the room, and She stuck her toes in the 
carpet thinking ib was the sand. There were rocks there, and 
the window sill was one of them, and when She climbed out 
upon the window sill’ She thought She was climbing upon a rock, 
and She took up a stone, as She thought, and threw it into the 
sea. This was the inkstand that She threw into the street. 
Then when she took the poultice and hid it in the corner She- 
thought She had buried it'in the sand. She had not poured ink 
into her shoes, but her hand shook!and She had spilled it into 
her shoes. Miss L. seeing the ink stains had inferred that Miss 
X. had poured the ink into the shoes, and had told Miss X. so. 
Hence the statements of X. and X.2. X. 8 was highly amused 
at all the mistakes of Mies X.'s delirium. 

e ; 
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Remarks. ; bam 


, li is yt that this vision was not a revival of an 
optical experience of the past, for Miss X. could not have 
seen herself as she did in the vision. The hallucination 
was rather a new creation corresponding to, and illustrative 
of a memory of, a past event. But into this new creation a 
certain number of past optical images entered, as in the scene 
in the'street and the room. Yet even these were originally 
seeh by the delirious consciousness in, a, different way, that 
is as if it were the sea shore. The vision rather corres- 
' ponded to the way in which the third personality, X. 3, 
would have seen delirious X. 1 and her surroundings if she 
could have seen them. This suggests the relation of the 
hypnotic personality, X. 8, to the delirious consciousness. 
X. 3 observed the delirious Miss X., and was cognisant of 
her thoughts just as she was of those of the normal Miss 
X., Just as X. 8 knew all about X. 1 when in health, so she 
knew all about X. 1 when delirious.‘ But normal X. 1 had 
no recollection of delirious X. 1. The hypnotic conscious- 
ness is not the delirious consciousness, but bears the same 
relation to it that it does to the normal consciousness. X. 3 
was normal while X. 1 was delirious. It is a startling idea, 
that of there being beneath the delirium of & person in 
fever another healthy personality, a mind unchanged, which 
is observing everything done, thought ‘and said by the 
delirious person. It is worth noting in passing that when 
Miss X. saw herself looking into the street, she at that 
moment actually felt dizzy. That is, as the scene appeared 
real to her} looking down into the street of the vision made 
her dizzy. 
Haperunent 6.—This experiment was interesting, as it showed 
how a vision could be constructed out of certain past familiar 
images and certain other experiences of which no optical images 
could have been received ; a new synthesis of images being created 
by the force, if I may use the word, of imagination and known 
facts. Looking into the globe, Miss X. was astonished to see 
herself sitting on a sofa, the identical sofa on which she was 
then sitting. Her eyes were closed, and she was smoking cigar- 
ettes. While Miss X. was'looking at herself in the globe she 


x 


549 ORIGINAL ARTICLES AND OLINICAL OASES 


seyeral times turned to look at the sofa on which she was sitting 
to compare it with that in the globe. They were the same. 
Her whole expression was.one of extreme astonishment and 
chagrin, She indignantly repudiated the fact, said it was -ħot 
true, she was was not in the habit of smoking cigarettes, and had 
never smoked one. In giving a further description of herself in 
the vision she said her eyes were closed and she looked foolish. 
The explanation of this vision was that the day before, as a 
practical joke, I had ‘given a cigarette to: X. 8, who had taken it 
‘in & spirit of fun and smoked it clumsily, showing plainly she had 
not been accustomed to smoking. X. 8 laughed and made merry 
over the prank, saying it was a great joke on Miss X., who would 
be “ awfully shocked” if She knew it. Miss X. pretended it was 
very wicked—as it was for her. The visionary Miss X.’s eyes 
were closed, for I had always obliged X. 8 to keep her Se 
closed for reasons not necessary to go into here. 


1 
t 


Remarks. 


It is noteworthy that the vision, so far as it concerned 


' cigarette smoking, represented an experience which belonged : 


only to the ‘hypnotic personality of: which Miss X., the 
superior consciousness, never had any knowledge. From 
this it might be inferred that visions might represent 
absent-minded acts as in the case of experiment No. 4. 
Secondly, the contents of the vision were partly previous 
optical images received by the primary consciousness, that 
of Miss X., viz., images of the sofa and portions of Miss 
X. (X. 3 had nevér had her eyes open), and partly were 
syntheses of the third personality’s sole knowledge; thus 
the vision was made up of the experiences of two person- 
‘alities, and only in part of past images. As she had never 
seen herself smoking, the vision -was largely an optical 
representation (not a revival) of impressions from other 
senses. f 


(C) Experiments m which the vision did not reproduce or- 


represent any past experience, visual or other, so far as was known. 

. Haperiment 7.—Mass X. looked into the glass globe. She saw 
an old lady standmg in a very steep street leading up over stones; 
there jee steep rocks ‘on one side. The street was like nothing 
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she had ever seen before in this country. (She said this country, 
as if to emphasise the fact that i$ looked foreign.) She had never 
seen the old lady before. As she looked, a man on horseback 
“appeared, and fhe horse knocked the old lady down. The latter 
seemed to be hurt. Here Miss X. turned her head away as if 
alarmed. On another day Miss X. again saw the same vision. 
The man’s features were also strange to her. The most minute 
inquiry failed to elicit any fact that would throw light on this 
vision. Miss X. said she had never been abroad, and had never 
seen any place resembling ‘that of the vision, nor knew of any 
such accident. "When hypnotised neither of the other two per- 
sonalities (X. 2 and X. 3) had any recollection of any such place 
or event. I am disposed, therefore, to believe that it was probably 
& visual representation of something she had read, or of some 
picture she had seen, and. which would readily pass out of ihe 
recollection of even the hypnotic self. As she described the 
street in detail it recalled places to me I had seen in Hurope, or 
pictares of foreign scenes. 


Experiment 8.—Miss X. had lost a scarf pin she valued. I 
suggested that she should try to find it by looking in the globe. 
‘After looking a few minutes, she saw a bed-room with a brass 
bedstead, and on the dressing- -table was a pin-cushion (described 
‘in detail), and in the pin-cushion were several pifis. Amongst 
them she recognised her own, and exclaimed somewhat excitedly 
“Why, that is my pin!" Involuntarily she reached out to seize 
it. During this her face was very expressive, and showed 
great astonishment. She.did not recognise the room, and, was 
certain ahe had never seen it before, but thought it a city room 
and not a country one from its general appearance and furnishing. 

In hypnosis both personalities were also ignorant of this room, 
but X. 8, being asked to tell the last time that Miss X. had the 
scarf pin, recollected perfectly. ‘‘She” (Miss X.) came into 
her room (in the country, not in Boston) one day with a very. 
severe headache, took the pin out of her dress, and stuck it 
into the head of the couch, then doubled up the pillow and placed 
“it over it, and lay down on the couch with her head on the pillow 
and. rested. “Bhe” forgot all about the pin, and had no recol- 
lection of putting the pin where She did, and, in fact, did it rather 
absent-mindedly. This was several months ago, and X. 3 pre- 
sumed the pin was gone. On Miss X. being awakened, I told her 
what she had done with the pin, but zr ghe had no recollection 
of the affair. 3 
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Remarks. 


Probably in this case the iion did not ‘correspond to 
any known fact in Miss X.'s experience. The room, I 
suppose, might be some room she had casually seen but 
' forgotten, but she could not very well have seen her pin in 
it. . Perhaps she might have thought, at some time, that 
the pin had been found or taken, and was in the possession 
of someone. "Thus the vision might have been constructed 
in much the same way as the cigarette one (experiment 
No. 6). I was unable to learn whether X. 3’s story was 
correct or not, but it probably was, as I had always found 
her positive recollections accurate. , This. experiment also . 
illustrates, like No. 4, the effect of suggestion in determining 
the character of the vision; that is, a vision of a particular 
thing or subject in preference to any other vision. I told 
Miss.X. she was to look into the globe for information of 
ihe'pin, when she saw the contents of X. 3’s consciousness 
. 88 a vision; in other words, it was not her own sub- 
cónscious personality that came up from below.into con- 
sciousness as & vision, on the contrary, it was X. 3’s proper 
consciousness. This seems also to have been the case in 
experiments Nos. 3 and 6. 

‘I wish that further observations had been made on this 
subject, especially with a view to determining how far the 
contents of'a vision could be shaped by suggestion, and the 
relation of visions to: beliefs, and other thoughts; but ` 
various considerations made it desirable to interrupt the 
experiments at this point. As the laws governing one sense | 
afte probably the same as, those for another, it is likely that ' 
the antecedent relations of hallucinations of hearing are the: 
same as those of hallucinations of vision. This inference 
is somewhat speculative, but it gives additional value to a 
knowledge of the origin of visions. If it be true, as is 
most highly probable, that visions may be an optical repre- 
' sentation of pure thoughts and beliefs, this fact gives us 
something with which to answer Griesinger’s question, 
E does the insfne patient believe in his 'hallucina- 
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tions?” It would seem as Hirst! well says, “ The patient 

does not believe himself to be the son of the emperor, 

because the voice told him so, but he heard the voice making 
` this statement because he believed it.” 


CONCLUSIONS. 


(1) Visions in sane persons máy be sa of past 
visual experiences, which originally may have been conscious 
or sub-conscious. The original sub-conscious experience 
may have occurred in a moment of absent- mindedness, or 
may not have been sufficiently intense to have entered 
consciousness, or (rarely), may have occurred in somnem- 
bulism. 

' (2) The vision instead of being a revival, may be a 
newly-created pictorial representation of a past experience 
other than visual. That is to say, past impressions of one 
or more senses (touch, hearing) and actions may translate 
themselves into a representation by another sense as a 
vision. 

: (8) It is probable, though not proved, that a vision may ' 
not reproduce or represent any past experience, visual or 
other, but may be newly created out of something the sub- 

ject has read, heard, or thought. The inference from, and 
‘ passing thoughts about, known facts may weave themselves 
into visions. This was probably the origin of the visions of 
` Joan of Arc, and religious enthusiasts. 

(4) Visions may partake more or less of the character- 
istics of these classes, being partly revivals, partly represen- 
tations of actual non-visual experiences, and also of the 
subject’s knowledge, inferences and thoughts. 

(5) Generalising, it is possible that hallucinations of the 
other senses, especially of hearing and as exhibited by trance 
mediums, may have a similar origin and composition. 

` (6): Analogous phénomena may be observed in the attacks 
of hysterics where the passing thoughts in the normal state 
may appear as insistent ideas i in the attack. ' 


1 « The Psychical Mochanism of Delusions. 2 _ The Journal of Nervous and 
Mental Diseases, March, 1898. 
- . 
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(7) It is probable that thoughts which have dong 
absorbed the mind and expressed the longed-for ambition, : 
or the ideas and beliefs of the subject, may appear. as ' 
visions. The subjects then are apt to look upon them as 
inspirations. In this way have arisen the visions of political 
personages like Joan of Arc, Bismarck, and religious enthusi- 
asts like Luther, Fra Angelico, Catherine of Sienna and 
others. . 

(8) Visions, artificially created, may be representations 
and revivals of the experience of the hypnotic personality, . 
of which experience the waking consciousness has never had 
. knowledge. 

(9) Impressions on the sense- organs which never entered 
consciousness (therefore neither known nor remembered), 
may afterwards appear as visions. ' 


A CONTRIBUTION TOWARDS THE DETER- 
MINATION OF THE ENERGY DEVELOPED 
BY A NERVE CENTRE- 


BY VIOTOR HORSLEY, F.R.S., F.R.0.8. 


I HAVE first tó return my very sincere thanks to fhe 
Society for the honour that they have conferred upon the 
surgical side of Neurology and upon myself in electing me 
to their presidential chair; and I appreciate the honour the 
more since itis a position which has been occupied succes- 
sively by almost all my teachers, prominently among Nom 
is my immediate predecessor, Dr. Savage.: 

‘It is the established custom for. the person just inducted 
into the chair to deliver an address, and I am very glad to 
embrace this opportunity of communicating, if in a some- 


` what preliminary manner, the results of an investigation 


which I planned some years ago, and upon which I have 
also worked from time to time partly in collaboration with 
Dr. Veraguth and Dr. Christiansen. 

^ The subject matter of this research is an attempt to 
estimate quantitatively the “ work"? done by the central 
mechanisms of the central nervous system when these dis- 
charge their nerve energy; for example, to discover, if 
possible, the amount of energy developed by the centres in 
the cortex cerebri'and in the spinal cord respectively, the 
relative volume of the two mechanisms being so very 
different, see fig. 1. Apart from the general scientific 
interest of prosecuting this study of nerve energy for iis 
own s&ke, this subject I venture to pic has a considerable 


1 Presidential Address to the Neurologloal Soclety. 
3 Of course the word “ work” is not used here in its scientific sense, since 


we do not know the nature of nerve en oy nervo force. The words 
“ energy " and “ force” are also to be accepted in their popular d 
VOL. XXI. 3 
oe es 


F 


548 ORIGINAL ARTICLES AND CLINICAL, CASES 


importance in relation to the epileptic convulsion, and 
therefore I bring it forward to-night as a matter of concern 
to both the physiologist and the clinician. 

When we speak of the discharge of nerve energy from 
a nerve centre it is not a little disturbing to find that we 
know nothing about nerve energy except the rate of its 
transmission along the nerve fibres and the circumstances 
under which it is.eyolved. It has of course been compared 


ki 





Fig. 1 


Central Nervous System of the Cat. 


1 


to all forms of so-called physical energy, ‘and Newton 
himself speaks of a nerve impulse as amounting to & 
vibratory disturbance of the particles of the nervous 
system. 

Nerve energy cannot therefore be measured with any 
apparatus known to us at present, and therefore if we are 
io attempt to study dts development quantitatively the only 

0 l 
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available method of doing this is by indirect means such as 
quantitative measurement of either some constant corre- 
lative phenomenon or of any physical effect directly produced 
by ifs activity. I would suggest that there are two possible 
ways of arriving at some sort of conclusion: these are (1) 
electrical, (2) mechanical. ` 

(1) Electrical Method.—Of these the first is the measure- 
‘ment of the “ negative variation " of Du Bois Reymond or 
“ action current” of Hermann, which accompanies, of course, 
' every single so-called nerve discharge or impulse, and 
which, in a summated form, may be accurately enough 
estimated by the galvanometer or electrometer. 

It will be realised that the electrical method of examining 
the degree of discharge of a nerve centre is only the quantita- 
tive observation of an electrical change i in the nerve channels 
running from the nerve centre which is the seat of stimula- 
tion; in other words, the electrical method offers of course 
nothing absolute but provides the determination of a very 
important parallel phenomenon, such phenomenon being 
developed under such circumstances as make it at least 
likely that a quantitative relationship exists between it and 
the discharge of nerve energy. So that in a-measure the 
degree of electrical change may be said to be an expression 
of the degree of development of nerve energy... The proof 
of this was given by Professor Gotch and myself six years 
ago when we published in-full' the results obtained by our 
method of investigating the fanctional activity of various 
parts of the nervous system. Among our'facts we included 
a table giving the teadings of the deflections observed when 
the galvanometer was connected with the spinal cord and 
the cortex cerebri excited and when, in addition, the general 
epileptic condition of the upper half of the body was 
simultaneously noted. I repeat here a table (constructed : 
from experiments on four different animals) which shows | 
clearly that the electrical change or summated action 
‘currents in the spinal cord was quite proportional to the | 
degree of discharge from the cortical nerve centres. 


V Phil Transactions, vol. olxxxii., P. 881, 1891. 
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GALVANOMETRIO Errzors PRODUCED. IN SrrwAn Corp or Oar BY OOBTICAL 
. Exorramos, (Pht. Trans., 1891). l 







` ^ [2 
Duration and Place | Galvanometric | Muscular Move- 
of BExcitation. Effect ment 
Cat (81) 


su) «. 


» (819) 


n (824) 





I intend to pursue this branch of the subject with the 
- advantage of the use of the capillary electrometer as recently 


: perfected by Mr. Burch, seeing that with the electrical units . : 


now in use the disturbance of energy in the spinal cord 
channels can be expresséd scientifically in terms of work 
and consequently be directly compared with the „records 
obtained from the muscle by.the mechanical method vide 
infra. This has been rendered possible by the recent 
determination by Gotch and Burch, of the true value of 
the single “ negative variation" or “ action current." The 
unsatisfied condition, however, of course, ‘always stil . 
remaining to mar this method, namely, that we cannot 
know the precise scale of parallelism between the amount 
of nerve energy and the amount of the electrical effect, until 
some ‘one discovers a.means of directly recognising and 
measuring nerve energy. 
(2) Mechanical Meihod.— By this expression I wish to 


convey the fact that Mixantege is taken of the connection 
e 
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of certain muscles with certain nerve centres to accept the 
work done by the contraction of such muscles as represent- 
ing the degree of nerve energy evolved from the centre the 
activity of which produces the contraction. For this 
purpose we require measurement of the ''lift," 4.e., height 


and weight lifted, effected by the discharge of any given 


centre, as well as the total work done in a given time. I 
shall on this occasion speak of the “lifte accomplished by 
the: muscle and not the areas of the curves obtained in 
the experiments which would give the total work done. 
Provided that the centre examined and motor nerve leading 
therefrom are subjected to a maximal excitation (maximal 
because since each of these experiments is a comparison and 
at the same time involves the excitation of structures very 
different in nature and excitability as nerve centres and 
‘nerve channels respectively are, naturally the stimulus 
must be maximal) then we know that we have reached the 





Fia. 9, 


Graphic record of Musole Contraction xesulting from Cortical Excitation. 
(Phil, Th ans., 1891.) 


limit of mechanical effect obtainable from the part excited, 
and it then becomes possible for us to compare the effect 
obtainable from the muscle when directly excited from its 
nerve with that obtained as the effect of. the discharge of 
nerve energy from the centre. From the comparison of 
these results we gain a relative value. Whereas in the 
case of the electrical method there is the drawback, as I 
pointed out, of want of a precise knowledge of parallelism 
between the correlated phenomena of nerve discharge or 
electrical “action current" ; in this mechanical method we 
have a larger and more important source of complication 
and possible error which must now bê noted. If s are 
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applying the method to obtain an estimate of the activity 
of the centres in the cortex cerebri, it is a fair assumption 
ibat the discharge observed arises in the cortex cerebri, 
but there remains the exceedingly difficult question as to 
how far the bulbo spinal centres are, or are not, taking 
part and producing & certain share of the whole effect. 
To take a concrete example the question is, given excita- 
tion of the centres in the cortex we have to enquire 
whether the total amount of work done by the contracting 
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Schematic esentation of electrometric arrangement for estimation of. 
the descending o anges in the cord 
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muscle is due to the energy of the cortex, or due to the 
energy of the cortex plus that of the spinal cord ; or, to put 
the matter yet in another way, the question is whether the 
spinal cord; under these circumstances, is acting as a mere 
conductor, or whether it is acting as a contributing agent, 
As regards the character of the contractions of the muscle, 
t.6., tonic and clonic (see fig. 2), this problem, was first satis- 
factorily Spprunoned d Franck and Pitres, who, in 1877, found 
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by the graphic method that excision of the cortex and ex- 
citation of the subjacent corona radiata’fibres was followed 
by practical abolition of the clonic element, so characteristic 
a feature in the effect derived from stimulation of the 
cortex. This result was confirmed by Bubnoff and Heiden- 
hain (1881), Schafer and myself (1885). From this fact the 
conclusion was drawn by some observers that the tonic 
element was due to the lower (bulbo spinal centres). On 
this point a controversy arose between Ziehen! and Unver- 
richt, which had the effect of emphasising the essentially 
clonic nature of the discharge of the cortex centres. The 





Fie, 4. 


Reduced photographic record of the electrometric variations, the cord 
being connected to the electrometer and the cortex excited, 


only proof, however, that could te accepted as really bear- 
ing directly on the character of the elements of the cortical 
discharge was afforded by the electrical method of Gotch 
and myself? where, by interpolation between the cortical 
and bulbo spinal centres respectively (see fig. 3), the fact 
that the cortex discharge consists of both tonus and clonus 
elements was finally established. (See fig. 4 and fig. 5, in 
which’ latter the action currents of the clonic spasms are 


'Ohief paper “Zur Physiologie der Infra-corticalen ganglien, &o." 
Archi f. Psychiatrie und Nervenkrankhetten, B. xti., p. 868, 1 

* Chief paper'** Ueber Tonische und Clonische Matekonole? "' Deutsches 
Archiv fur Klinische Medicom. B: xlvi., p. 418, 1890. 

3 Loc. cit. supra. * 
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. more highly magnified. Still there remains the problem, 
how far in the intact nervous system does the spinal 
centre add to the work effected, since it is now clear 
that the character of the whole effect is entirely cortiéal. 
At present our data are imperfect and must remain so 
until by the electrical method the work done in the nerve 
channel between the cortical and the bulbo spinal system 
respectively has heen measured. Now, as regards the 
mechanical method, I am going to suggest that for the 
purposes of the present subject this question of the source 
of the tonus contraction does not stand in our way of 


FALTER 1.1, 
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Fig. 5. 


The olonio stage in fig. 4 recorded under higher magnification and more 
rapid rate. 


advancing the subject for the reason that it is possible to 
first obtain a maximal reflex discharge from the spinal 
centres, and by that means to discover that the cortex 
cerebri gives & discharge of more energy than that of the 
cord, or at any rate, during the first few seconds of the 
stimulation time. In fact, a relative estimation is easy to 
make when the effect of a cortical-excitation is, as a matter 
‘of fact, so much larger than that derived from a direct 
stimulation of the isolated of the spinal cord. Certain 
further precautions have to be dwelt upon before we can 
expect this method, evhich I only put forward as a means 
e? 
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of indicating the relative powers of the different nerve - 
' centres to fulfil all we hope from it. 


Description of ihe Mechanial Method. 


'The mechanical method I have adopted in these experi- 
ments is as follows: All the initial operations were per- 
` formed under ether narcosis. 'The corjex cerebri was ex- 
posed and kept warm. The muscles chosen have been the 
biceps brachii or the rectus femoris. 'The letter appears to 
_ be the more suitable musclé, certainly it does not become 
fatigued so soon, or, rather, the exposure of its nerve is 
not followed by so much shock as in the case of the biceps. 
An inextensible thread was carried from the muscle over a 
small pulley and attached to a small metal bucket running 
on steel guides and carrying & light aluminium marker. 
The total weight to be raised by the muscle was made 
equal to 100 grammes by putting shot, in the bucket. 
This, together with three electrical signals, two for re- 
cording the moment of stimulation from the two separate 
induction coils, and the third, a seconds of time marker, 
was arranged to write simultaneously either on the paper 
of a Hürthle Kymographion or on the glass plate of Pro- 
fessor F. J. Smith's chronograph, in which the carrier was 
drawn forward by slow clockwork. Both sciatic nerves 
were exposed and ligatures passed beneath them, as also 
the right anterior crural nerve, where it is buried in the 
substance of the psoas muscle. ‘A slip of indiarubber 
sheeting was passed under the latter, and fine platinum 
electrodes were hooked on the nerve in question lying 
between the folds of the india-rabber. By use of the 
second coil it was :possible to arrange simultüneous ex- 
` citation of the different structures. After a tracing had 
been . obtained of the muscular spasm resulting from ex- 
citation of the cortex, then where possible a tracing was 
taken consequent upon excitation of the corona radiata, 
and when the observations upon the cerebrum had been 
completed, the spinal cord was divided at about the level 
of the sixth dorsal vertebra, and everything prepared for 
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direct observations of the reflex movements. These were 
investigated in the following way:—both sciatió nerves 
were firmly tied with ligatures and divided pertpherally. 
At the moment of ligature and of subsequent division a 
tracing was taken. The reflexes were ascertained by first 
exciting the central end of the left sciatic nerve, the right 
rectus femoris being always chosen; and if there was any 
effect obtainable, the direct reflex was determined by ex- 
. citation of the right sciatic nerve (central end). : 


^ 


Relationship of the Different Nerve Centres. 


I have not in the. following research attempted to ascer- 
tain any influence of the cerebellum whether exerted upon 
the cortical or bulbospinal centres respectively. Its supposed 
function as a controller of the cerebrum, surmised theoreti- 
cally by Gowers and established experimentally. by Risien 
Russell is paralleled by Lówenthal's discovery ' of its con- 
: trolling influence on'a certain (extension) .share of the 
reciprocal innervation phenomena of the cervical bulbospinal 
centres. So, too, I have ignored the influence of the basal 
ganglia, because we do not know what their function is, and 
the idea that they participate in so-called purposive acts 
which we now know to bé of cortical origin has, I believe, 
no real foundation in any scientific fact. Moreover, it is 
not easy to see how they could experimentally be excluded 
by resection because of the close proximity of the fibres of 
the internal capsule passing from the cortex down to the 
spinal cord. The connection between the centres in the 
''cortex and the spinal cord is, of course, of importance in 
the present question. Topographically it has been. shown 
by the simple excitation method originated by Hitzig and 
Fritsch and so greatly extended by Ferrier, that the fronto- 
parietal region is alone in direct connection with the centres 
in the spinal cord, whereas the special sense areas, e.g., 
occipital, temporal, &c., are in undoubted connection with 
some of the nuclei of the cranial nerves at the base of the 


! Lowenthal & Horsley, Proc. Roy. Soc., 1897. 
3 Bee Beevor & Horsley, Phil. Trans., 1890, p. 49. 
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brain and. bulb. A further proof of this position was also 
obtained by Gotch and myself! by the electrical method, 
when we found by leading off different parts of the spinal 
cord to the galvanometer, that excitation of other parts of 
the cortex, e. g. of the’ occipital lobe, failed to evoke any 
electrical change in the spinal cord. The nerve centres 
therefore, which.I have chosen for analysis by the mechanical 





i Fra. 6. 


sla dons o representation of the reflex arc and connection with the 
pyramidal fibres (Phil, Trans., 1891.) A 


method are those only of the limb areas of representation in 
the parietal cortex and the spinal centres for the limbs in 
` the spinal cord. 

Narrowing our guides then to this degree we 
enter upon the next -preliminary question. What is the 
: nature of the direct connection between the cortical centre 
and the spinal cord centre looking upon the latter as an 


. Loc. cit. supra, .* 
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intermediaté stage between the cortical centre and the 
muscle. 

The degeneration method has shown that the fibres of 
the pyramidal system descend from the cortical centres, 
pass into the spinal centres for the muscles, and therein 
come in an unknown way, into relationship with the large 
ganglion cells of the anterior cornua, from which extend an 
axis cylinder process down the so-called motor root and 
mixed nerve to the muscle. 

By the electrical method Gotch and myself showed that 
there is a remarkable diminution in the electrical effect 
obtained from the spinal centres along the large nerve 
trunks to the muscles as compared with the effect obtained 
on the spinal cord by excitation of either the cortex or 
pyramidal fibres of the corona radiata, suggestive of the’ 
'view that the spinal centre forms an intermediate station of 
considerable influence (see fig. 6.) 

I have thus far dealt with this matter of the connection 
. of the cortical centres and the spinal centres, because it is 
one of great importance, and because it enters into some 
considerations later as well, -but it does not have a direct 
bearing upon the immediate value of the mechanical method 
since we find that just as is shown by the electrical method 
in the spinal cord, so the contraction of & muscle i.e., work 
done by the muscle, varies directly with the amount of dis- 
charge from the nerve centre. As a matter, therefore, of 
relative proportion the activity of the muscle is undoubtedly 
a measure of the activity of the nerve centre. This being 
80 we are then able to use the muscle to measure the relative 
values of the discharge of the-different parts of the system. 
Before taking up the actual result obtained I would like 
to pomt out that by the electrical method Gotch and 
myself found that excitation of the corona radiata evoked 
an electrical change in the cord, which was slightly more 
than half that evolved when the cortex cerebri was excited. 
In this connection I must repeat that there is properly 
speaking no second stage or clonic after effect when the 
corona, radiata is excited, and that the galvanometric obser- 
vations are those of Summated discharge effects. 
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So, too, the electrical effect in the nerve when the spinal 
centres are caused to discharge by reflex excitation give 
rather more than one seventh of the deflection observed 
when the cortex is excited. That the pyramidal system of 
fibres have practically the same degree of connection with 
the elements of spinal centres, as the fibres of the other 
channels is shown by the fact that the amount of the 
galvanometrical deflection obtained: fram the nerve when 
the cortex was excited was equal to that noted in the nerve 
when the discharge of the reflex spinal centre was passing 
down it. ` 





Fro. T. 


Arrangement of the Nerve Centres according to the Degree of 
Work Done. 


In employing as the scale of comparison between the 
respective heights of the contraction of & muscle in raisin g 
the weight of 100 grammes I should state at once that I 
have never seen any discharge from the nerve centre to 
result in a contraction of the muscle exceed in height that 
obtained by stimulating the nerve to the muscle, and in fact 
no nerve centre by any means that*I have employed and 
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described is capable of evoking as much work from the 
muscle as excitation of the motor nerve to the muscle pro- 


duces. 





t 


Fie. 9. : ] 
Figs. 7, 8 and 9.—Theso figures show the varying degrees of “ lift’ 
obtained from the cortex cerebri and motor nerve respectively and in 
association. : r ` 
Fig. 7.—In this and succeeding photographs of tracings 
(reduced), the uppermost line marks by an electric signal 
es T a * t 


* 
t . 
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ihé moment and duration of excitation of the sciatic 
nerve; the second tissue similarly marks the excitation of 
the cortex cerebri, and later the spinal cord and central end 
of óne sciatic nerve; the third line marks, seconds; and the 
bottom line is the record of the weight. attached to the 
muscle. 

In other words, the nerve centres do not’ cause & com- 
plete explosion of the potential contractility of the muscle. 
Further, the average “ lift " derived from the cortex is about 
three-fifths of that obtained from excitation of the motor 
nerve: 





Fig. 10. 


In an experiment conducted for the purpo&es of com- 
parison such as.Í have described the cortex cerebri is at an 
advantage compared to the spinal centres, because clearly 
the order of events must be that to test the effect of the 
centres respectively on the same muscle the cortex pheno- 
menon must be observed before the cord is cut for the 
purposes of obtaining in its pure form the discharge from 
the spinal centres. Thus the spinal centres in such an 
experiment are at great disadvantage, inasmuch for a time 
‘they are depressed by shock; but in this connection the- 
hyper-excitability which soon superveres and which "was 

. 
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first minutely described by Franck,’ counterbalances the 
error if the excitation results jare taken at proper times 
after the section of the cord. To obviate this, I have varied - 
the experiment in different ways. 

Allowing for errors in complications just referred to it’ 
would-appear certain that the discharge from the cortical 
centre is on the average capable of evoking-more work 
from the contracting muscle than a spinal centre, so that 
the centres should be arranged in that order cortex first, 
and spinal cord second. 

- Thus I have performed some experiments in which the . 
spinal cord was divided first, therefore no cortical excitation , 
: was undertaken, and only the spinal cord discharges. 
examined with the result un: a higher average '' lift y was’ 
obtained. i i 

à | Differentiation of the Effects. 

(a) Cortez or Cortical Effect.— The character of the 
cortical discharge I have referred to, but.I would like to 
' point out that even at the present time the'analysis of its 
components is very incomplete, and'now propose to enter 
at once upon its analysis. 

Firstly, the amount of aatan action by the Jene 

, demonstrated by the degree of the contraction óf the 
ai, varies ‘inversely as Bubnoff and Heidenhain;? ori- 
ginally showed’ with the rapidity of the discharge of the. 
centre, or, putting it'in other words, with the shortness of 
the latent period. This fact is the experimental proof of 
Dr. Jackson's theoretical. conclusions? on this subject. 

In taking the whole curve of the muscle contraction 
from the cortical discharge we see at once that the greatest | 
amount of work is performed. as a rule shortly after the com- 
mencement of the excitation, that is, at the beginning of 
the fit; but this varies with the maximal or minimal character 
of the excitation. A minimal excitation produces a slow dis-_ 
‘charge of energy from the nerve centre (see fig. 11), and in 
“accordance with the principles just stated résulted in a less 

1 Loc. cit. su, 


3 Archiv.f. 4. à. Gesammte Physiologie. B. xxvi., 1887. 
?« Tiumleian Lectures,” Bri. Med. Journal, vol. i., 1880 
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amount of work being executed early by the centre; whereas 
the maximal.stimulus produces a high tetanic curve from 
‘almost the first moment, which is maintained at the same 
level for a short time, and then in respect of the main- 





Fic, 11. 
tenance of the application of the stimulus to be discussed 
presently gradually sinks towards the abscissa line. The ~ 
moment the stimulus ceases, after a rapid diminution 
usually to or near the abscissa, thee occurs & secondary 





Fra, 12. 


gradual development of work done, and very rarely this 
after effect may amount to nearly the height obtained by 
the primary discharge from the cortex, i.e., of the first 
stage. (See fig. 12.) ~ $ 

VOL. XXI. 3? 


e *$ 
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The clonic or secondary stage of the cortical effort usually : 
attains-to a certain height practically equal to that of an 
initial contraction, at least so far as tho apices of individual 
clonie spasms, and this has been looked upon as & direct 
result of cortical activity. The character of its tetanic 
average is that of & gradual rise' and an equally gradual 
fall. 

The original experiment of Franck and Pitres, showing 
‘that when the cortex is cut off and the subjacent fibres of 
the corona radiata excited there is.no clonic or secondary 
stage, has always been accepted as indicating that the 
clonic stage is entirely cortical, but actual proof was wanting 
until as stated above, the electrometer tracing showed that 

. the clonic spasms were innervated by intermittent impulses 
of a similar rate and degree descending the spinal cord. It 
is now, therefore, clear that the clonic- factor is of cortical 
origin, but the question remains, What is the source of the 
work done in the tetanic reinforcing curve of the clonic 
stage, is this also cortical or of spinal origin ? 

I have for some time been investigating this in relation 
to the whole subject of work, done by nerve centres, and 
by varying the experimental procedure hitherto’ adopted 
have obtained some additional results. 

It seemed to me that if there was this doubt, it could 
be to a certain degree cleared up if we could exaggerate the 
phenomenon itself, e.g., by raising the excitability of the 
whole system, and especially the spinal cord. For this 
purpose in & certain series of experiments I stimulated, as 
shown in the tracing, the central end of the sciatic. Bubnoff 
and Heidenhain found that powerful excitation of the central 
end of a sensory nerve caused an increase in the amount of 
“nerve energy " put out by the cortex. 

This we shall see is not always correct, and the excep- 
tion reveals a very important condition of things. 

In repeating these experiments in a slightly modified 
way I found that the tetanus of the clonic or secondary 
stage was increased when the ordinary tracing was taken 
and at last obtained in one striking instance the accompany- 
ing eecing (fig. 183), which shows what I wish to call a 
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typical spinal cord effect occurring after the clonic stage, 
showing that at any rate in this instance if the spinal cord 
was in any degree responsible for the tetanus of the clonic 
stage it must be to a small amount. ‘A similar tracing was 
obtained and figured by Franck,’ but is not explained by 
him. ^ ` 
At this point I think it would be better to take up the 
question of the discharge from isolated spinal centres. 
Discharge from Spinal Centres.—To compare the maximal 
discharge from the spinal centres with that obtained from 





Fra. 18. 


The typloel “cord” effeot is obiérved in the middlo of the three curves 
as a prolonged tetanus after the clonic stage. sb 


the cortex or corona, radiata it is of course necessary to 
employ an excitation evoking a tetanus; I have done this 
with the mechanical method, by taking & tracing of a simple 
reflex action and a crossed reflex. 

The simple reflex was obtained from the rectus femoris 
muscle through the right anterior crural nerve by excitation 
of the central end of the right sciatic, and the crossed reflex 
. by the excitation of ihe central end of the left sciatic, the 
spinal cord being divided just above the middle of the dorsal 
region. In some cases preliminary excitation of the cortex 

! Loc. cit. 
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was first performed, but in others there was no interference 
with the parts above the section of the cord. The general 
results, i.e., the -work done by the muscle under these cir- 
cumstances by simple: and cross reflex action are as 
follows :— 

We will first deal with the way in which the spinal cord 
responds to the simple reflex stimulus in order that we may 
define what is a characteristic spinal cord effect. ° 

When the cord is excitable there is a very rapid response 
to the excitation, the weight is raised to the maximal height 





i Fie. 14. 
Simple reflex contractions showing double spike and large terminal spike. 


almost at once, and not infrequently there is an initial spike 
on the curve which may be on the ascending portion of the 
curve, or even when the curve has reached its maximum. 
This initial spike I propose to call the “initial effect" to 
distinguish it from & terminal spike to be described below 
(see fig. 14). i 

It is not, however, necessarily of the same nature as 
the terminal spike, for apart from a genuine rapid con- 
traction an initial spike may be drawn by the momentum 
of the apparatus. This, however, is easily distinguished 


from a real contrattion rise. The line of the curve then 
e. 
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runs horizontally forwards, more or léss, and with indica- 
tions of a.rhythmical or clonic series of spasms (cf. Schafer 
& Horsley, loo. cit.). and. with a more or less rapid descent, 
owing to “fatigue,” in accordance with what has to, be 
described’ directly, until we arrive at the end a the ex- 
citation. 

In 1884 I had noticed Sisquandiyd in the case of a spinal 
cord excitation, the occurrence of.a spike at the end of the 
curve when the excitation was shut off, such spike resem- 

_bling the large single clonic spasms often observed at the 
end of a cortical discharge. In 1881 Sanderson and Gotch 
noticed that when the spinal cord of & skate is caused to 
to discharge the electrical organ of that fish, it does so with 
an initial spike and a terminal spike. This form of discharge 
of the spinal centre must be, therefore, something of a very 
fundamental character if we find it ranging through the 
animal kingdom at such wide intervals as these; and here, 
again, it seemed to me that one might-be able to bring the 
phenomenon into prominent relief by exaggerating the 
excitability of the cord and producing à premature dissolution 
of the same. 

This phenoménon, which we may call the “end effect "' 

of the spinal cord discharge,.is closely. associated with the 
question ‘of the existence of a true spinal "after effect,” 
comparable to: the clonic stage or after effect derived, from 
the cortex when the stimulus applied to the latter ceases. 
. Without trenching on what has been said, I have now to 
point out that although in a more normal condition of the 
spinal cord, that is to say, during the early stages of an 
experiment, there is often no after effect to be obtained 
from: the spinal cord resembling the clonic stage of the 
cortical discharge; still, an after effect may.be produced at 
any time. 

The after effect.of the spinal cord, however, is so entirely 
different to the clonic stage of the cortical.discharge that it 
is quite unmistakable, and when it is associated with the 
ordinary tetanic first stage derivable ftom the spinal cord, 
it is then so. sharply defined as to justify the expression 
I used above of “ typical spinal cord effect.” d 


^ . 
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The form of the after effect varies with the intensity 
of the stimulus, as shown in the accompanying tracings. 

„A weak stimulus of 500 from the Kronecker coil gives 
a spike-formed after effect, which in many cases can be found 
to be a delayed end effect. I have found every transition 
stage between these. The usual spiked end effect simply 
requires to be delayed one or two seconds to be then an 
after effect. This-is the first form of spinal clonic stage 
or after effect, and may be compared with the end clonic. 
spasm of cortical discharge. , . 





Fig. 15. 


Excitation (reflex) of the spinal cord, showing difference of after effect, 
with (a) weak and (b) strong stimulus,  . 


The second form is seen when a stronger stimulus 
(4,000 Kronecker ‘coil) is used and when, as also will be 
seen directly, “fatigue” is showing itself in the nerve 
cenires and assisting in increasing the delay, i.e., intervals 
from two to six seconds. It, the after effect, begins slowly 
to reach a very moderate height and dies away slowly, 
sometimes exhibiting indications ofa rhythm. (See fig. 15.) 
By taking a stimuluseintermediate, say 1,000, one can obtain 


4 
i 
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an after effect, the character of which is intermediate be- 
tween the two just described. It is interesting to note’ 





FIG. lb. 
Cortex excitatory after effecta to compare with the foregoing. 





Fia. 17. ; 
Cortex excitatory after effect; (a) common form ; (b) delayed end effeot. 


that the difference in character of the after effects is not 
affected by exaggerating the excitability of the cord. 


[S 
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. No doubt with different conditions of dissolution of the 
cord, varieties more or less clonic in character could. be 
obtained from the spinal cord if the exact moment was 
fortunately hit upon; a very exceptional case, for instatice, 
was obtained by Schafer and myself in 1884 from the spinal 
cord of arabbit. (Vide Journal of Physiology.) 

We may therefore conclude that any nerve centres, 
whether in the cortex or spinal cord is capable of discharg- 
ing (as would have been said some time ago “‘spontaneously’’) 
after it has: been thrown into excitation by some definite 





Fic. 18. 
After effects varied by additional excitation of the spinal cord. 
t 


stimulus, but that this after effect of the activity of the 
centre varies both in character and force according to the 
nerve centre producing it. 

I now wish to show example in fig. 19 that a capacity 
for producing a second output of work as it were, can be ' 
demonstrated to occur during the discharge of the spinal 
nerve cenire itself and is in effect one variety of Franck's 
tetanos a renforcement, as observed by that author to result 
from excitation of the cortex, this is very well exhibited in 
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the dissolution of nerve centres by so-called fatigue and 
other depressing conditions, which subject I wil now 
take up. 


Effect of Disease State on the Output of a Nerve Centre.’ 


Gotch and myself found’ that the electrical effects 
obtained from nerve centres when the animal was suffering 
from some general pathological state, e:g., from the severe 
disease known as distemper, were small. The same thing is 
true of course as regards the work done by the muscle 





Fie. 19. 


when the cortex is excited, and the character of the fatigue 
effect is that in accordance with the facts previously 
described the tetanus derivable from the cortex is very 
slowly developed soon fades down again to the abscissa line 
and that there is no tetanus in the clonic stage, the clonic 
spasms in.fact simply start from the abscissa line and fall 
back thereto each time. 

Another variety of the same thing in degree of discharge 
of the nerve centre under a hampering condition of this 


1 Loc. cil. supra. e 
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kind is that instead of a clonically marked tetanus the 
cortical .discharge consists of a series of closely aggregated 
clonic spasms. 

As regards the spinal nerve centre discharge wen 
affected by general depression effect, e.g., disease, shock, 
etc., it is characterised by (1) great diminution of the work 
done ; (2) slow development of the same and rapid failure. 


Fatigue by Excitation and its Efect on a Nerve Centre. 


Concerning the behaviour however of a normal nerve . 
centre the most interesting phenomena are seen when it 





t Fre. 20. 


‘Fatigue effects on spinal nerve centres with strong stimuli, Note the 
spinal after effects, 


appears to be exhausted during the continual application 
of an electrical stimulus. It might be expected perhaps that 
by Pfliiger’s laws the increase of the excitatory stimulus 
would be followed by an increase in the work done by the 
nerve centre, but this is not the case, and the whole subject 
it will be found, is a complex and interesting one. 


] 
"UR 
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Genuine Fatigue. 


The easiest example is to take & reflex action. The 
following series of tracings show that with a stimulus of 
only 500 the degree of work done is very great. Prolonged 
. excitation evoked continuous elevation of the weight, which 





Fig. 21. 


Comparison between fatigue of (a) reflex spinal centre; (b) fatigue of the 
: muscle (on excitation of motor nerve). 





Fia. 99. 
Fatigue of spinal centre compared with muscle ; prolonged excitation. 


is only very slowly and gradually lawered, whereas with an 
excitation of 4,000 the weight is maintained at its maximal 
height only for & short period and the descent to the 
abscissa line is very rapid. 

I think it is questionable whether this is fatigue at all, 
or whether it is not rather an interference phenomenon, 
because if you throw into the cord an excitation of the 


1 
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afferent end of.the opposite sciatic nerve during the fall of 
the weight towards the abscissa (the original excitation of 
the same sciatic nerve being continued all the while), it is 
` found that there is a rapid and’ powerful raising of the 
weight and also a marked after effect of the kind character- 
istic of the spinal cord discharge when excited by a strong 
stimulus. 

It cannot be said therefore that the spinal centre is 
exhausted in the ordinary sense of the word, but that the 
effect observed is more allied to the process of *' inhibition." 





Fia. 28. 


Effect of weak and strong excitation respectively on reflex centre. 


To analyse this correctly, however, involves a review of 
our present knowledge of the arrangement of the antagon- 
istic muscles in nerve centres. Attention has for some 
time been drawn by Sherrington, Beevor and others to the 
existence or non-existence of synergic action of antagonistic 
muscles, and has resulted in showing that when there is an 
active contraction of a flexor muscle, for example, that 
there is simultaneously an active relaxation of the extensor 
muscle, é : & 
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This was first demonstrated by Sir Charles Bell and has 
subsequently been the subject of several papers. Several 
years ago Lowenthal discovered that excitation of the cere- 
bellum evoked the same remarkable phenomenon, and the 
result of: a long series of experiments by him and myself 
' showed that this was due to the action. of the cerebellum 
on the bulbospinal centres. In the same research we 
showed that the spinal centres themselves are arranged 
in an alternating fashion and that, for example, excitation 





~ 


Fra. 94. 


Combined excitation. The uppermost line indicates excitation of the 
central end of the opposite sciatic nerve. Powerful after effect. 


of the central ends of ‘similar nerves of the two limbs was 
followed by opposite motor effects,.excitation of the central 
end of a nerve of the left side evoked a-reflex contraction of 
a flexor, excitation of the same nerve on the opposite side 
produced a relaxation of that same flexor and contraction 
of the extensor. 7 
Quite recently these observations have been amplified 
by Sherrington and Hering, and extended to an analysis of 
excitation of parts of the cortex cewebri. It is perfectly 
e 


* e 


- *s 
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clear, therefore, that every kind of nerve centre at present 
capable of being isolated must be assumed to have the two 
opposite functions of antagonistic muscles represented in it, 
the further conclusion from which is that whereas one func- 
tion may predominate over the other it is possible that an 
unequal excitation might produce a confused result, and 
might indeed go further, might convert a former contrac- 
tion of the muscle. into an’ active relaxation of the same. 
: This latter would be called by some inhibition and by others 





Fig. 95. 


Com: n of after effect following strong excitation with absence of 
same after weak. 


might be translated as being due to exhaustion and’ pre- 
mature fatigue of the muscle. , 

It was for the purpose of distinguishing between these 
two possible conditions that I have employed the ‘com- 
bination of reflex excitation with the primary excitation, 
the results of which have certainly taken us far beyond 
what Pflüger's original laws would seem to indicate; and 
yet at the same time, as the following tracings show, there 
is, of course, much éruth in their general idea that it is ' 

. 


. ~ 
aS 


; i 
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possible to raise thé excitability of the spinal cord and 
get more work out of it. I can now show that the 
reciprocal innervation may be at the time being adverse, an 
example of this is shown in the case of a dog, where I found 
an unusual condition of things existing, namely, that excita- 
tion of the central end of the sciatic developed not contrac- 
tion of the rectus femoris.on the same side, but relaxation, 
jast,as though’ the hamstring muscle nerve had alone been 
stimulated (Sherrington), whereas excitation of the opposite 
sciatic nerve produced a small but well marked contraction 





Fig. 26. 


Excitation of motor nerve to muscle to show non-fatigue of muscle in 
contrast to the fatigue of the nerve centre. : 


of the muscle. This last-effect, the crossed reflex, could be 
very notably increased by combining .excitation of. both 
nerves at once, showing that the general activity of the 
centre could be raised even under the adverse circumstances 
before referred to. 

Using the same considerations to yeiga so-called 
failure òf the cortex on excitation, the following tracings 
obtained from the cortex of & perfectly normal animal 
during a series of observations by Dr.Levy on the fatigue 
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of the cortex cerebri, and for the loan of which I am in- 
debted to him, show, I consider, thé same state of affairs to 
be taking place, for the reason that the after effects are 
large and followed ‘by the after excitation of the spinal 
cord to which I have before referred. 

Herewith I also wish to record the occurrence of a very 
interesting delay of the onset of the clonic or after stage 
following. excitation of the cortex cerebri, and which I have 
noted in cases where the nerve centres have been thrown 





Fic. 27. 
Excitation of both sciatic nerves (central end). 


into an abnormal condition by excitation of the central end 
of the sciatic nerve. See in fig. 28 the interval especially 
in the second example between the tonic and clonic stages. 
Such delay is explicable upon the ground that the opposite 
reciprocal innervation has been heightened by the abnormal 
stimulation of the centre. 


. Correlative Phenomena, Observed. 


It will be remembered from what has been said above as 


regards the method*of these experiments that the muscle 
" 
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employed has commonly been the rectus femoris, biceps 
and supinator longus, but most especially, the first of these. 
During the progress of experiments I noted that the tail 
" muscles exhibited in a very striking way exactly the same 
degree and kind of contraction as the rectus femoris muscle, 





Fia, 28. 


but any tonic, t.e., tetanic effect, was more rprolonged in 
the tail muscles than in the rectus. So, too, occasionally, 
the afferent excitation of the sciatic caused rhythmical con- 
traction of the rectum. Schiff long ago drew attention to 
the excitability of the centre in the spinal cord for the 
representation of tail movements. 
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CASE ‘OF EPILEPSY WITH TASTING MOVE- 

. MENTS AND “DREAMY STATE” — VERY 
SMALL PATCH OF SOFTENING IN THE LEFT 
UNCINATE GYRUS. - 


BY J. HUGHLINGS JACKSON, M.D., F.R.C.P., LL.D., F.R.8., 


WALTER S8. COLMAN, M.D., F.BR.C.P. 


Parr I. 


Iw this article are given further particulars of a case of 
.epilepsy which I published? about ten years.ago. I will 
.eall the patient Z. There was in this patient's slight 
attacks the '' dreamy state ”. (commonly called “intellectual 
aura”). With at least some of his seizures there. were 
certain movements of the mouth and tongue, tasting move- 
ments; these were, I suppose, the indirect '' reflex ” results 
‘of an epileptic discharge beginning in gustatory elements 
_ of a certain region of the cerebral cortex— (Taste region of 
Ferrier.) After Z's slight attacks, or after some of them, 
there were very elaborate actions during '' unconscious- 
ness.” : The patient died, January, 1894, from an overdose 
of chloral. Dr. Walter Colman found at the necropsy & 
very small lesion of the left uncinate gyrus. A report of 
Dr. Colman’s examination of the brain will be found in the 
second part of this article. 


History of the Case of Z. 
I first saw the-patient, a medical man, whom I call Z, 
in December, 1877. He was then 26 years of age: He 


: This part is written by J. H. J. 

3 Bram, July, 1888. ‘On a Particular Variety of Eplle (Intellectual 
Aura); one Oase with Symptoms of Organio Brain Disease." (ase V. of that 
paper, p. 200, et seq. is th case of Z. 


at 
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began to have slight.epileptic attacks in 1871; they: were so 
slight at first that he, to use his own words, *' puce 
matter playfully and as of mo practical importance”: In 
1874 he had a haut mal, and then for the first iine Enos 
the evil meaning of the slight seizures he had. disregarded. 
He afterwards wrote out for me an account of his case, 
which, with his consent, I published (Brain, Part XLI., 
July, 1888, p. 201 e£ seq.) I may remark at once that 
there wére no such signs of local intra-cranial gross organic 
disease (such disease as tumour, I mean) as optic neuritis 
and.severe headache in any part of the patient's illness. .I 
now give some details I obtained from Zin 1877. ~ (s 

He. had that variety of the dreamy state I call “ remini- 
scence ” ; he called it “ recollection.” In his slight attacks 
there was, he told.me, a sentence in his mind which was as 
if well remembered. For example, if anyone was at the time 


speaking to him it would be as if he (Z) were trying to 


remember it, as if it were familiar, but yet he could’ not 
remember it. . Again, he said—I give the words I hastily 
wrote in my case book, here intercalating other words in 
square brackets—‘ Attending to what was going on in [my] 
mind because’ [it was] interesting, and ‘dim to what [was] 
going on outside." He could not, on recovery, remember 


,what the “interesting matter" was. (See BRAIN, July, 


1888, pp. 202-3, for further particulars of his dreamy state.) 
According to a report Z gave me in 1890, the reminiscence 
had disappeared, and from this report I gathered that-hé had 
had another kind of dreamy state with the reminiscence, 
and that this other kind occurred in his later fits. , After the 
severe fit in 1874, in which he bit his soagn; he was saeg 
both.to slight and to severe attacks. 

There was no evidence of any crude sedioni warning 
of smell, taste, hearing or.sight, nor did I ever afterwards 
hear of any; there was no epigastric sensation. There was 
no vertigo. Although there was no crude sensation Wwarn- 
ing of taste at any time, there were certain mayements 
which, I think, imply an epileptic discharge of gustatory 


~elements of the cortex cerebri. I did not, when Il first saw 


the patient, obtain any information as*to such movements. 
*. 
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He wrote of them (Brat, op. cié., p. 204) as. being, he had 
been told, “ somewhat like a modified and indistinct smack- 
ing of the tongue like a tasting movement, and is generally 
accompanied by a motion of the lower jaw (italics in ori- 
ginal), and sometimes by some twitching of the muscles 
round one or both corners of the mouth or of the cheeks, 
but by no sense of taste in my recollection.” (My italics.) 

I ought here to-say that several observers, one of them 
a highly accomplished medical man, who saw many of 
Z's attacks, never noticed any such movements as I have 
mentioned. They were very slight; in an attack (vide 
infra). which I witnessed, the noise made was only just 
audible. That they occurred in at least some of Z’s slight 
attacks I do not doubt, because of the observation I made, 
and because he reported (BRAIN, loc. cit., p. 204) that some 
others had noticed them. It may be that the patient had, 
during the period this medical man knew him, ceased 
to have such movements. Z wrote to me, May, 1890, 
a report in which, among other things, he says, comparing 
with previous years: “Although I have often asked ob- 
servers to describe such a sound as I have made, and which 
in former notes [those published, Brain, July, 1888, p. 204] 
I described as a smacking of the tongue like a tasting move- 
ment, I have not found it so described, but rather as some . 
indistinct attempt to speak." 

He had a slight feeling of dread. It was not a fear 
of the fit; the dread came first and then the fit, or rathe 
the rest of the fit. f s 

He said the fit seemed somewhat within his control; he 
made a rule when it set in to try to do something definite, 
for instance, to speak. He gave, as another example, that he 
once made an excuse to pick up a ball. In August, 1880, 
he was still subject to slight fits. When a clinical clerk, he 
would have them in the wards of the hospital, but they were 
_ 80 slight that no one noticed anything particularly wrong. 
One medical man observed something peculiar, and so did 
several friends. Z was told that he appeared anxious 
to answer, but seemed to have lost the drift of the con- 


versation—used in the connection some wrong word, and 
e 
* * 
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: _ yet appeared to search about for another word. This is not 
very definite, but serves to Show how slight the slight 
attgcks were at that time. 

In the remainder of this article, I shall speak only of Z's 
slight seizures. I witnessed but-two of them, and these I 
saw years after his first visit to me. In one he stopped talk-. 
ing to me, remained standing, and made slight, very slight, 
just audible (vide supra) smacking movéments of his-lips. 
I have no further details of this seizure; it occurred at the 
fneeting of a Medical Society, and I had no opportunity of 
watching him throughout the attack. I knew that he was 
quite safe; no one but myself noticed anything amiss with 
him. On another occasion he was sitting in a room con- 
sulting me; he stopped talking—I have no remembrance of 
any smacking movements of his mouth on this occasion— 
his head: was bent forward, but in a second or two, the 
paroxysm being then, I suppose, over, he looked up, and 
next (post-paroxysmal stage of actions) he leaned over one 
arm of his chair and felt about on the floor as if searching 
for something ; next he did the like on the other side. 
Shortly, having a pin in his hand (how he got it I know 
not, perhaps from the floor) hé made a feint of pricking my 
hand; the action was as if in fun, for he stopped well short 
of my hand and was smiling. This little affair was exactly 
after the manner of joking with a child, as if one said play- 
fully to a child, “Now I’m going to prick you," and smil- 
ingly pretended an attempt to do so. Z, however, did not 
accompany his playful-seeming feint by words. Soon, per- 
haps a minute, afterwards, his actions, or I should say the 
irrelevant-seeming actions, ceased; he replied correctly to 
simple questions, and told me that it was not necessary for 
me to go home with him. He, however, looked confused 
.and seemed strange. When we got to his house a few 
yards away, I thought he was fully recovered, and, as I was 
thinking of making another room on the ground floor. of my 
house, I took the opportunity of speaking to him. about 
a third room there was on the ground floor of his house. 
Among other things he said he used to breakfast there. I 
was surprised when he afterwards, next day, told me that: he 
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remembered nothing from the time of being in my.room 
consulting me (before the fit) to a little time after I left him 
at his own house. 

.. These post-paroxysmal actions during what we clini- 
cally-éall. ranconsciousness were as elaborate and purposive- 
seeming as any of those of his normal self; such post- 
patotyamal actions are very important in a medico-legal 
point: ‘of view. On another occasion there were post- 
epileptic .actions by Z during “ unconsciousness,” of a 
kind which in a man fully himself would be criminal, and 
must, have led to very serious consequences had not, 
fortunately, his condition been known. What he did was 
overlooked by those concerned. . 

‘In Z'g report of his case (BRAIN, July, 1888, p, 206, 
paragraph 4); he speaks of examining and prescribing, when 
temporarily unconscious after an attack, for a patient. I 
now give a:«specimen of what he wrote—notes of a patient's 
case—in ‘such circumstances. The words I have put in 
curved brackets were crossed out by Z; those in square 
brackets are my words. “For six or seven (years) weeks 
he has felt very discomfort of the throat and also for thé 
swelling.of the throat and (legs) arms and ——" [The 
word for which I have put & mark signifying & blank I 
cannot decipher]. Here is another specimen: ‘For the 
last- few. days his beginning (starting to walk?) is more 
difficult for his tenderness of speechlessness and quick 
power of talk light. swolleness of feet last three days.” 
The words “ starting to walk" in the square brackets were 
inserted later. Here is another specimen with Z's remarks 
on it:.‘‘I Had written the above [?.e., he had filled up 
the form for name, age, &c., of the patient] correctly and 
ascertained that the man had had gradually: increasing 
œdema of the legs lately, when a petit mal came on with 
no overpowering impression, or indeed any distinct im- 
pression that I can recollect. I -wrote the words below 
[below the heading] slowly and with difficulty, wishing to 
be correct; on reading them over they seemed to me correct, 
but I could not go on ; I turned over the page and tried to 
describe the man, stared at him and felt too undecided to 


t 
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' write more than ‘ A rather’ ;—ooüuld easily copy what I saw 
before ;me, written down over the man's bed already as to 
the urine. -Altogether it took two or three minutes. I 
remained: undecided and disinclined to write, but able to 
talk for five minutes more.” This is what Z wrote on 
this occasion: “ For about the last fortnight about the legs 
are about the gradual for several debts of the ” (Z adds, “ no 
connection in thought traceable for the word ‘ debts’ "). 

_ Still gne more. specimen of Z’s writing. He wrote the 
following in a state, which at the time, ho thought was 
full consciousness, but afterwards knew to have been 
defective consciousness: ‘‘ There [then a word obliterated] 
was constant repetition of sickness for the last twenty-four 
hours. Abdomen [this word, crossed out]. The sick [a 
word like ‘neck,’ joined to sick, crossed out] on the grateful 
rightnessness has felt a large knowfulness." * Z wrote down: 
when well what.he thought this should have been :, '* The 
sickness has left a painful feeling on the right side; she has 
felt much fulness there." 

. The following specimen of Z's writing (it was written as 
notes of a case) was not corrected : “ For the last 18 mos 
[mos, no doubt, is for. months] years there has been some: 
decided indefinite on R. side in dress circle." ^ Moreover in 
the heading of the case in the part for occupation he made a 
misteke—'' Hairdresship" for, I presume, ‘‘ Hairdresser.) 
The patient was a woman, but this may have been for her. 
‘husband’s occupation. 

For localisation of the lesion I relied entirely on Ferrier's 
researches. I say this not only because credit should be 
given to the right man, but also because, having said what I 
have said, I can without immodesty put some facts more 
strongly than I otherwise should like to do. Let the 
following four statements be considered. | 

(1) Ferrier found that certain movements of the lips, 
tongue and cheek-pouches follow on artificial excitation of a: 
certain region of a monkey's.cortex. From the nature of 
these, movements he inferred that that region. contains. 
gustatory. nervous elements—that the movements were 
“ reflex ” consequences of the artificial excitation of those 


. 
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elements. (2) I suppose that similar, or analogous, move- 

ments in human beings subject to certain epileptic fits, as in 

the case of Z, at the onset of their seizure, are “reflex” 
effects of epileptic discharges beginning in some gustatory 

elements of that cortical region which, according to Ferrier, 

is for taste. (3) I begged Dr. Colman to call on me before 

he went to make the necropsy on Z, in order to ask him to 

search the taste region of Ferrier on each half 'of the brain 

very carefully. (4) Dr. Colman (see Part IL).found a very. 
small focus of softening in that region (in the uncinate 

gyrus) of the left half of the brain. 

There was no trustworthy evidence to pdint to the half 
of the brain affected. Z-wrote (Brain, July, 1888, p. 204) : 
“I have no clear evidence that one side of the face is 
affected more than the other, and no clear evidence against 
it; from what little I can learn, if it is at all unilateral it is 
more on the right side than on the left; but the evidence is 
very scanty. I never notice it myself. I also never notice 
myself, but learn from others, that sometimes, especially if 
sitting, I give one.or two light stamps on the floor with one 
foot, and in the only cases where this has been accurately 

"observed it has been with the right foot.” 

There are many points for comment in Z's case. I refer 
to “ Lectures on Epilepsy," Medical Times and Gazette, vol. 
i,1879; Braz, July, 1880; Bra, July, 1888, for remarks 
on the group of cases to which this case belongs. In those 
papers I consider the Dreamy State in its association with 
crude sensations of smell and taste, and with the epigastric 
sensation and with chewing and tasting movements. In 
Brain, October, 1889, Dr. Beevor and I record a case of 
epileptic attacks with a crude sensation of smell anda dreamy ' 
state; there was tumour of the right temporo-sphenoidal 
lobe. In that paper Dr. Beevor refers to cases previously 
recorded of epileptic attacks with warning of smell. In 
the Lancet, January, 14, 1899, I published a note on what I 
call the Uncinate Group of epileptic fits. I there consider 
the asphyxia in slight fits of some cases of this group, and: 
suggest, having regard to some researches of Mr. W. G. 
Spencer (Transactions of Royal Soctety, vol. clxxxv., 1894, 
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B, pp. 609 to 657), that the asphyxia may be owing to 
inhibition of the respiratory (medulla), centre by discharge 
spreading from a discharge lesion of the uncinate gyrus to 
the cortical centre for arrest of respiration; this arrest - 
centre is close in front of the uncinate gyrus. ' 


Parr IL! 


Pathological Report. 


The autopsy was made thirty hours after death. The 
- weather was very warm and damp. Post-mortem lividity 
was extreme, and decomposition was rather advanced. 

Examination of Head.—The scalp was unusually thick, 
and firmly bound down to the periosteum. The skull cap 
was natural except for two symmetrical, flat, rounded eleva- 

, tions about half-an inch in diameter situated on the outer 
table, on each side of the bregma. The dura mater was 
unusually adherent to both parietal bones, but not else- 
where., The surface of the pia-arachnoid was normal, 
except beneath the bony prominences at the bregma, where 

. there was some adhesion. Pacchionian bodies were large 
and numerous in this region, but inconspicuous elsewhere. 
There was no adhesion between the pia mater and the sur- 
face of the convolütions at any part. 

Both hemispheres were fully convoluted, especially in 
the frontal and occipital regions, the convolutions following 
the usual arrangement. Their surface was perfectly normal 
in appearance, and the consistence of the brain was natural 
except in the left uncinate gyrus, where it could be felt that 
there was a patch of softening beneath the surface. The 
position of the softened patch is shown in fig. 1, which 
is.drawn from a tracing of the brain after hardening in 
spirit. On a section being made through the patch it was 

.found to be a small cavity, collapsed and almost empty, 
with indefinite walls, situated in the uncinate gyrus, 
[i inch. below the surface just in front.of the recurved tip of 

' the uncus (see figs. 1 and 2). The existence of the patch 


! This part is written by W? S. O.' 
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- Drawing of internal surface of left hemisphere (case of Z). Tho black 
ring eorfesponds with the position of the cavity found, which is shown in 
section in Fig. 9. . ` 1 ‘ n 
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i Fra, 9, T t 
Vertical seotion of left hemisphere (caso of Z, from & tracing) Bite of 
small cavity apparently, dud to softening, shown by black ring. 
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and its position were verified in the fresh specimen by Dr. 
Hughlings Jackson, Dr. Dawtrey Drewitt, Dr. James Taylor, 

and Dr. Guy Wood. The cavity was like those seen long 

. after softening from thrombosis or embolism; there was no 

surrounding inflammation nor any indication that it was of 
recent origin. Search was made for an occluded artery in 

the neighbourhood, but without success. The other vessels 
_of the Tan did not show any. signs of atheroma to the 
naked eye.: 
, Unfortunately the. TE region became so soft and 

-friable during the hardening process that it was impossible 
to make satisfactory sections, and the microscope did not 
` throw any further light on the cause of the lesion. ` 

The urine contained a small amount of albumen, and 
there were early interstitial changes in the cortex of the 
kidneys. 

There were many pulmonary infarcts apparently pro- 
duced during the prolonged coma which was present for 
twenty-four hours before death, and the lungs themselves 
were extremely osdematous. 

With these exceptions the organs were healthy. 

. À localisation of the lesion in this situation had been 
suggested by the presence of the “ dreamy state” or 
“intellectual aura.” In a paper read before the Medical 
Society of London in 1889 and afterwards published in 
Bra, Drs. Hughlings Jackson and Beevor published the 
case of a woman, 58 years of age, who had a tumour, 
the.size of an orange, at the anterior extremity of the 
temporal lobe. During life she had numerous fits, with 
an intellectual aura and with “a horrid smell” A very 
instructive case recorded by Sander’ is quoted in the paper 
by these authors. The patient had fits which were pre- 
ceded by the warning of a “dreadful disagreeable smell," 
and he then had “chewing movements of the jaws, and 
spitting of saliva." Later on he had convulsions about 
the face, but not in the limbs. He' became very dull 


! Sander, “ Epileptische Anfdlle mit subjeotiven Geruchs Empfind n 
bei Zeratorung en Tractus olfactorius duroh einen Tumor." Archiv 
t Payoh., vol. 1v., p. 284. 


590 ORIGINAL ARTICLES AND OLINICAL. CASES 


mentally; só that few subsequent observations on his sense 
of smell or of taste could be made. ` On post-mortem 


examination a gliomatous tumour the size of half a large ; : 


apple was found on the under surface of the brain, at the 
junction of the left frontal and temporo-sphenoidal lobes. 
Half the growth involved the anterior part of the temporo- 
sphenoidal lobe, the other part reached across the fissure 
of Sylvius involving the lower convolutions of the frontal 
lobe. Inwards the growth reached the middle line. . 


Pebiews. 


Die Bedeutung der Augenstórungen für die Diagnose der 
Hirn- und Buckenmarks- Krankheiten. Von Dr. OTTO 
‘Scuwarz, Privatdocent an der Universität, Leipzig. 
(“The meaning of disturbances of the eyes in the 
diagnosis of disease of the brain and spinal cord.") 
1 vol, 8vo, pp. 100. Karger, Berlin. 1898. 


For the past few years the interest in the connection of 
ophthalmology and general medicine has been steadily increasing, 
and has found its expression in the appearance of several works. 
Amongst others, the valuable book of Berger (“ Les maladies des 
yeux dans leurs Rapports avec la Pathologie Générale,”) and that of 
Knies (‘‘ Die Beziehungen des Sehorgans und seiner Erkrankungen 
des Kórpers und seiner Organe "), treat of the relationship between 
eye disturbances and diseases of the nervous system. In these, 
however, the eye conditions are not viewed from the standpoint of 
neurological ‘diagnosis, and in many handbooks on neurology and 
general medicine, they do not hold the important position they 
deserve. Dr. Otto Schwarz, therefore, feels justified in presenting 
this work, dealing more exactly with the meaning of eye trouble 
in the diagnosis of disease of the brain and spinal cord. He 
claims a certain authority in so doing, having had peculiar advan- 
tages for systematic work in this direction for many years. His 
endeavour has been to give to the neurologist the clearest possible 
picture of the signification of eye disturbance, and to assist the 
ophthalmologist in forming a comprehensive opinion, so that he 
may be of assistance to his medical brethren in the diagnosis of 
nervous diseases. 

This work is a valuable one, in that it is an honest, capable 
effort to bring into concise and simple order the items of a very 
difficult and, it must be confessed, little known subject. Years of 
careful and progressive observation must pass before much cer- 
tainty in this remarkably abstruse and peculiarly elusive field can 
be obtained: : 


G 
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There is no doubt that the author 'has built up.his book as 
thoroughly as is possible, and has taken his facts from the most 
Teliable sources. It is-in some places laboured, not easy of 
expression, and as disconnected as a dictionary. Possibly thts is 
not to be, avoided to & certain extent, owing to the great difficulty 
of. obtaining sound and sufficient information in some of the more 
or less rare diseases of the nervous system. " 

About twenty- eight pages out of the hundred which make up 
the book are given to Hysteria, and are remarkably good and 
instructive. This undue proportion i is explained by the author as 
being due to three reasons : (1) the great variety of the symptoms ; 
(2) that no systematic work, from the diagnostic point of view 
on this disease, exists in the German language; and (3) that the 
writer has had long and rich experience of the: malady. The 
author has not been able to resist the temptation of giving us a 
new definition of Hysteria, which may or may not add to our 


. power and facility of appreciating this abnormality. 


As a work of reference this book will be very see and 
should be in the possession of every neurologist. , 


H. Worx Dobis; F:BR.C.&:; &c. 


The. Nervous S, ystem and its Diseases. By Onanrks K. 


H MES: l vol, large 8vo, pp. 1056. Pentland. 1898. 


Tms is the latest of the large text- Booka on sieasoiagy which 


‘have been given us from the American continent, and it is, with- 


out doubt, the most extensive which ‘has appeared in the English 


‘language since the ‘monumental work of Sir William Gowers. 


The volume is complete in itself, in so far as completeness 
ig possible in a rapidly progressive subject ; & copious bibliography 
and general index putting the reader in possession of the latest 
publications bearing upon the anatomical, physiological: and 
clinieal relations of neurological work. 

The first portion of the book treats of the anatomy, physiology 
and chemistry of the nervous system. Into this part has been 
incorporated the terminology and nomenclature. introduced by 
Prof. Wilder, of Cornell. Whether this terminology is: likely to 
receive that general recognition and adoption which the author 
hopes, is a point on whioh some doubt may.be thrown. : However 
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` desirable general idum in KRA a may be, it will be 

long: before such classical terms as “foramen of Monro” and 
"lateral ventricle" are known as “porta” and “ paracoelia ” 
respectively. . 

The second portion of the work is devoted to various general 
. considerations, such as etiology, methods of investigating cases, 
the practical applications of electricity, and the general thera- 
peuties of nervous disease ; which chapter i is from the practitioner's 
point of view’ one of the best in the volume. "Here we have 
detailed the important subjects of balneology, massage, system- 
atised movements, and the “rest cure." Several pages also are 
given over.to the uses and applications of drugs in the treatment 
of nervous disease. 

. Four. hundred pages are given to the consideration of the 
organic diseases of the brain and its membranes. It is impossible, 
in this short review, to follow the author through the mass of 
valuable material which he has brought together to throw light on 
this subject. Suffice it to say that there is no known condition 
‘which has not réceived ample consideration. More especially 
would we refer to cerebral localisation in all its bearings, the 
chapters on which appear to be the most complete with which we 
have met.. 
In'the remainder of the volume the affections of the special 
' sensory, and of the motor cranial, nerves are considered. The 
book would occupy in neurological literature a position of pre- 
eminence were this the only subject of study. . They are the mosti 
detailed and comprehensive which we have come across in our 
reading. Were it not invidious to draw comparisons between 
chapters, all of which are valuable and pregnant with facts of 
interest, we would particularly refer to those ippa the special 
senses a8 being worthy of the closest study. , 

The reading of this volume encourages the hope that -the 
author will give us the other, which shall include the remaining 
diseases of the nervous system, insanity, and the medical juvis- 
prudence of ‘nervous arid mental disease, which he has condition- 
ally promised in. his preface. s 

; W. Atpren TURNER. 
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` PROCEEDINGS OF THE NEUROLOGICAL 
SOCIETY OF LONDON. 


June 30.—Dr. C. E. BmEvoR opened a discussion on '' The 
Accurate Localisation of Intra-cranial Tumours,” and Drs. 
Byrom BRAMWELL, MrrOHELL ÜLABKE, and Ssarksy took part 
in the discussion. ` 


At the Clinical Meeting of the Society, held at 11, Chandos 
Street, W., on Thursday, October 27, 1898, at 8.80 p.m., the 
following cases were shown :— 

Dr. Onmmrop and Dr. Barren.—Idiopathic muscular atrophy 
(Landouzy-Dejerine type) in mother and son. 

Case [—M. 8., 39, ten years ago first noticed weakness of 
left arm; both arms became gradually affected; five years ago 
began to experience difficulty in going up-stairs. No alteration 
has been noticed in the face, but the patient states that when 
& child, her mother did not like to go into the room in which she 
slept as her eyes were not closed during sleep, and seemed a 
to be looking at her. 

Family, History—Married; three boys; no miscarriage. 
First child described below. Second and third boys said to be 


healthy. No history of a similar affection can be obtained in her . 


family or their children. She has five sisters and two brothers. 


1 


Present Condstion.—Facial atrophy; weakness of orbicularis | 


oris and palpebrarum; atrophy of trapezius and rhomboids ; 
“winging” of scapule; weakness of anterior tibials and peronei 
' of both legs; pes cavus. K. Js. active; no A.C. ; plantar slight. 

Case II.—H. 8., 5 years; never able to close the eyes well 
and sleeps with them open; two years ago had his canaliculi slit 
at Moorfields in consequence of tears falling over his face, and on 
one Christmas previous to this he was presented with a trumpet 
which he was unable to blow until his mother held the corners 
of his mouth. 

Present Conditton.—Very marked weakness of frontalis and 


’ 
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orbioularis palpebrarum, and oris; weak zygomatici; body thin ; 
all movements capable of being performed, but some weakness of 
anterior tibials and peroneal muscles. K. Js. present, equal. 

Dr. Banvor.—Unilateral wasting and paralysis of lower half 
of trapezius, 

Patient is a girl, aged 20, who had typhoid fever and “brain 
fever” at 12 years, and nine months after her scapula was 
noticed to protrude. At present there are no fibres of the tra- 
pezius remaining below those which pass frem the second dorsal 
spine to the inner end of scapular spine, and the rhomboid is 
visible. No other muscles affected. 

. The want of action of the muscle is seen in advancing or 
abducting the arm to the horizontal line, but beyond that point 
the serratus magnus acts. 

The condition is probably a neuritis or a poliomyelitis. 

Dr. H. Suxugan.—Case of idiopathic muscular atrophy. 

A female, aged 26, noticed weaknesg in her right arm eleven 
years ago, her attention being first attracted to it by difficulty in 
doing her hair. Wasting and weakness soon involved the left 

, arm and steadily increased on both sides. She has been unable 
to put her hands on her head for five years. , 
`, Family History.—Negative.. í 

Present Oondition.— Weakness ‘of orbicularis palpebrarum ; 
winging of scapule; wasting of shoulder and arm musoles. 
Muscles affected; on right side, supinator longus, pectoralis 
major, serratus magnus and rhomboids practically absent, biceps 
and trapezius markedly wasted; on left side biceps, supinator 
longus, serratus magnus and trapezius practically absent, triceps 
and rhomboids greatly wasted. The deltoids and supra-spinati 
are distinctly hypertrophied on both sides. K. Js. active; no 
ankle clonus. ' 

Dr. F. W. Morr.—Arsenieal neuritis from local action of the 
poison followed by. general, degenerative effeots upon the nervous 
gystem. 

A temperate man, aged 56, who had never had any illness 
before, was employed at chemical works to scrub the sheep- 
dipping compound from the indiarubber clothes of the men em- 
ployed in its manufacture. This compound contains a large: 
quantity of arsenic and alkali. About six weeks after he had 
been at the work he noticed a numbness and tingling in the 
fingers of the right hand, with gradual and progressive loss of 
power, so that he was obliged later on to give up the work 
because he could not hold the serubbing;brush. He had con- 
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siderable loss of sensation to pressure, heat and cold over the 
right forearm and hand, and he was unable to use his hand. 
The reaction of the muscles to the faradic current was 
diminished.: He had had no general symptoms of arsenical 
poisoning. 

Six months later he came complaining of trouble in passing 
water, and although sensation in the arm and hand had improved, 
there was considerable loss of power, and the skin of the hand 
was smooth and glossy. To the local condition, however, there 
were added new symptoms, viz., paresis in the lower limbs with 
spastic gait and very exaggerated knee-jerks. 

While the hand has somewhat improved so that he can feel a 
light touch, the paresis ànd spastic gait has increased, and he 
has, therefore, been admitted to Oharing Oross Hospital. 

Dr. Onmmrop.—Hereditary Chorea. A woman aged 60. Sub- 
ject to constant irregular movements of the face, trunk, and 
limbs, which in character recall those of a mild chorea. "No ' 
other ‘physical abnormality. No marked defect of intelligence, 
but she appears to be rather forgetful and garrulous. 

The movements began two and a half years ago, after a shock ; 
she had been dismissed and forcibly ejected by her employer. 

No previous chorea. No rheumatism. 

Mother died of a similar complaint, aged 57, after fifteen years’ 
illness. Mother's mother said to have had the same disease. No 
insanity known in her family. 

Of eight brothers and sisters only one survives (a sister aged 
59, healthy). Of the rest, two brothers died in early manhood, 
and the rest quite young. None had this complaint. Of six 
children, three died in infancy, one aged 20, of rheumatio fever, 
two survive and are in good health. 

Mr. Lars and Mr. Banranon.—Oase of rey from temporo- 
sphenoidal abscess. 

Mr. D., aged 38. Long standing left otorrhma with sudden 

, onset of intra-cranial symptoms; namely, headache, vomiting, 
slight right hemiplegia, pupils dilated, sluggish, left optic neuritis, 
no hemianopia, partial aphasia, alexia, and agraphia, complete 
left facial palsy, copious purulent flow from left 'ear, pulse 44, 
temperature 98° F 

January 26, 1898. Operation.—Pus seen pouring through 
attic. 3ii. pus evacuated from temporal lobe. Drainage of 
eo three weeks. Complete recovery. 

Brzvor and Mr. Bannancu.—Case of removal of sub- 

3 on cerebral iumou.: 
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ae 8., aged 89, admitted into National Hospital, May 21, 
4, 

1. Symptoms.— Headache, vomiting, optic neuritis, aphasia, 
partial right hemiplegia, right hemi-anmsthesia of cortical type. 

First operation, July, 1894. Large infiltrating mixed-celled 
sarcoma, removed from upper part of left parietal region. 

Re-admitted February 22, 1897. Almost complete aphasia— 
more paralysis, headache, &c. 

Second operation, March, 1897. 5% ozg. of tumour removed. 

July, 1898. Left hospital able to walk alone; no aphasia, &o. 

Dr. Taytorn and Mr. Banrawcm.— Oase of Trigeminal 
Neuralgia. 

Mrs. N., aged 66, ten years ago commenced to have attacks of 
pain in right side of face. Meckel’s ganglion removed five years 
ago. Pain absent fourteen months; then suddenly recurred. 
Last three months violent exacerbations affecting all three divi- 
sions of right fifth. Admitted National Hospital, August 10, 1898. 
Urine contained trace of albumin. Operation (Kreuse's) in 
three stages, August 18, 22, and 26. Result: complete relief 
from pain; taste sensation on posterior part of right side of 
tongue abolished. 

Dr. Lunn and Mr. Barnanon.—Case of removal of cerebellar 
tumour, three years and eleven months after the operation. The 
case was shown before at a meeting of the Society eighteen 
months ago. : 


At the Pathological Meeting of the Society, held at 11, Chandos 
Street, Cavendish Square, W., on Thursday, December 15, 1898, 
at 8.80 p.m., the following communications were made :— 

Dr. Morr.—Changes in the brain, muscles, and other organs, 
found im persons having died with prolonged epileptiform con- 
vuisions. The brain and spinal cord were examined by the Nissl 
and the Weigert iron methods in the following cases :— 

(1) Boy, who died probably from sunstroke; death preceded 
by 22 fits and a temperature of 108° F. (2) Thrombosia of the 
great anastomatic veins of Trollard, occurring first in the left 
hemisphere, then in the right. The patient had a succession 
of right-sided fits, then a succession of left-sided fits; he died 
comatose with a temperature of 107-5» F. (8) Three cases of status 
epilepticus ocourring in young and previously physically healthy 
, individuals. Death ensued from asphyxia and heart failure, with 
, enormous venous engorgement of the organs. (4) Case of rupture 

of middle meningeal artery on the right side followed by over 
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400 left-sided fits; the patient was trephined but died shortly 
after. (5) Oase of a middle-aged man, said to be an epileptic ; 
died after seven fits. Post-mortem discovered advanced chronic | 
Bright’s disease. ? Convulsions uremic. (6) Spinal cord of a 
ease of general paralysis; temperature 109? F., death. Post- 
mortem : hemorrhage from spinal véins, causing: hemorrhagic 
pachy-meningitis spinalis universalis. (7) Case of septicemia 
with prolonged pyrexia, terminating in hemorrhages and a very 
Severe anæmia, so that the blood showed an enormous num- , 
‘ber of nucleated corpuscles, and yet the cortical: pyramidal 
cells appeared normal. 

In the cases 1 to 8 inclusive, a very similar condition of things 
was found; namely, venous congestion, stasis, and minute 
hsemorrhages of the brain, and under the pia mater. Cidema 
with distension of the perivascular and perineuronal lymph 
' spaces; arterio-capillary ansmia and marked changes in the 
chromatic substance of the cortical pyramidal cells. 

In some instances, owing to the distension of the lymphatic 
spaces, a continuation can be made out between the lymph space 
around a capillary and the lymph space in which a cell lies. It 
would thus appear that there is a gnnalioulst yam of lym- 
phatics in the brain. 

. Owing ‘to the distension of ilie lymph space, it is impossible 
to say whether the cell is apparently or really shrunken. The 
nucleus is usually enlarged, and the whole cell stained a uniform 
colour; the normal Nissl bodies cannot be seen either on the proto- 
plasmic processes or in the body of the cell. If the section be 
stained with polychrome blue or methyl blue and safranin, then 
examined with a high power, it will be observed that the body 
of the cell consists of a fine net-work stained pink. Along these. 
delicate pink lines, extremely fine, blue particles can be seen 
encrusted—the remains of the chromatic substance at the nodal 
points of the trabeculm look coarser, owing to aggregation. The 
normal spindle-shaped chromatic bodies on the protoplasmic 
processes have either altogether disappeared, or are extremely 
attenuated. The only part of the cell which retains its normal 
blue stain is the nucleolus. These cells therefore present a 
marked contrast to the cortical pyramidal cells of Case 7. Ex- 
amination of the anterior horn cells of the spinal cord, and of 
their homologues in the medulla was not made in Case 1, but in 
all Cases under 2 and 8 comparatively slight changes only were 
made out. These results agree strikingly with observations 
which I made of the cortical pyramidal cells of monkeys, in ' 
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which Dr. Leonard Hill had ligatured two carotids and one 
vertebral artery, and show that local rather than general con- 
ditions were the cause of the marked changes observed in the 
cortical pyramidal cells as compared with the spinal motor cells. 
‘We will pow consider the general causes which might occasion 
the changes.’ (1) Pyrexia: This might have been the cause’ in 
Case 1, because the cord was not examined; but in the other 
. cases the marked changes described in the cortical pyramidal 
cells were not found in the spinal cells. The anterior horn cells 
-of the general paralytic who died with a temperature of 109° F., 
certainly showed changes similar to those met with in the cortical 
' cells of the other cases. This may have been due to the pyrexia, 
for it is unusual in general paralysis to find very marked changes 
‘in the chromatic substance of the anterior horn cells, and I have 
. never before seen such universal affection. At the same time it 
must be remembered that in consequence of thé venous hmmor- 
rhage profound circulatory disturbances with venous congestion 
and stasis must have occurred in this case. (2) Exhaustion from 
discharge of energy in the production of the fits. If this were 
so, the anterior horn cells should be affected as much as the 
cortical cell; moreover, in the animals that died after ligature of 
vessels, the same changes were observed, whether they had fits 
prior to death or not. Again, in Case 4, I was unable to discover 
any appreciable difference in the appearance of the cells of the 
two hemispheres, although there were 400 left-sided fits. These 
facts point to local circulatory conditions being the main cause of 
the difference in the appearance presented by the cells of the 
cerebral cortex. Leonard Hill has shown that any increase in 
the venous blood in the closed cranial cavity is accompanied by 
& corresponding diminution of arterial blood, so that venous 
congestion, stasis and exudation, will cause arterio-capillary 
anæmie in the brain. But we have seen that the cells of the 
medulla do not suffer to anything like the same extent as the cells 
of the cortex. Consideration, of the veins of the brain shows 
that the return of blood of nearly the whole external and the 
upper part of the internal surface of the hemisphere is by veins 
which run upwards to enter the longitudinal sinus. Backward 
pressure of venous blood would much more readily lead to stasis 
and congestion in these veins than elsewhere. Hxudation would 
be more abundant, and carbonic acid tension in the regions which 
are drained by these veins, greater than elsewhere. Probably 
this increased CO, tension. increases the excitability of the 
neurons, : ; e 
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It is suggested that the marked bio:chémical changes observed 
in the cortical pyramidal cells in the cases referred io, is due 
primarily to the alteration of the lymph environment. If’, 
anoxæmia doesnot of itself produce this change it is possible 
that increase of carbonic acid or other products in the lymph may 
be the principal cause; although it is not denied that insufficiency 
of oxygen and excessive activity may play important parts. 

Changes im other tissues—such as striped muscle, heart | 
muscle, liver and kidney. „I have examined microscopically 
(staining by the Marchi method) these tissues in five fatal cases 
of status epilepticus, and in a large number of general paralytics 
who have died ‘after prolonged epileptiform seizures, and have 
found that they are the seat of extensive early fatty degeneration; 
although to the naked eye, post-mortem, this condition would'not 
usually be suspected. The cause of such marked fatty change 
in the muscles in cases of status epilepticus in persons who 
were & few days previously in good bodily health is difficult 
to explain. The fat must come from actual tissue waste with. 
incomplete oxidation of the fat owing to venous condition of the 
blood. “It is possible that fatigue products may play a part, for 
Araki, working in Hoppe-Seyler’s laboratory has shown that 
lactic acid appears in the urine after prolonged epileptic con- 
vulsions. 

Dr. F. E. Barren.— Congenital abnormalities in the nervous 
systems of three children.” (1) Non-development of left cerebral 
hemisphere (growth arrested about the 7th month of fatal life), 
absence of left pyramid, absence of left fillet, diminution in size 
of right superior peduncle of cerebellum, left olive possibly a 
little smaller than right, cerebellum of normal size. 

Inferior peduncles of cerebellum are of equal size, and 
posterior longitudinal bundles are normally developed. Below 
the decussation of the pyramids the cord appears almost normal, ' 
except that the right side is slightly smaller than the left. 

The specimen was taken from a child aged 6 months, who had 
had fits since birth, and had congenital absence of the left thumb., 
The child had an obviously asymmetrical head, knee-jerks vary 
active, equal; right arm-jerk greater than left. During a 
convulsion the eyes were turned to the right, the left leg drawn 
up, the left arm flexed, and the right leg rigidly extended. 

. (2) Hydromyelia and congenital defect of the cerebellum in a 
case of encephalocele of the occipital region from a child aged 4 
weeks. The encephalocele was removed, and after death it was 
found that the cyst was in communication with the 4th ventricle. 


M 
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The cerebellum was very defective, only the lower portion of the 
lateral lobes being normally developed. The middle lobe was 
absent. "There was separation of the posterior columris extending 
through the cervical region, and from the 8rd to 9th dorsal 
segments, there was dilatation of the central canal, which was 
largest at thé level of the 5th dorsal segment. The lumbar cord 
was normal.  . ‘ 

(8) Heterotopia in the dorsal and cervical regions of the spinal 
cord, in association with spina bifida in a child aged 14&. 

Drs. H. H. Toorts and Risien Russeun.—‘ Acute Myelitis 
with Bacteriological Examination.” A man, aged 36 years, pre- 
viously. healthy with the exception of an attack of influenza four 
or five years before the illness which necessitated his admission 
into the National Hospital for the Paralysed and Epileptic, Queen 
Square. No direct or indirect history of syphilis or other venereal 


_ disease could be obtained. A month before death flaccid paraplegia 


of rapid onset, in which right foot at first escaped, ushered in by 
pain and tingling in the back, between the shoulders, radiating to 
front of abdomen and down inferior extremities, where there was 
also a subjective feeling of numbness. Temporary tingling and 
numbness in hands. Three weeks before this he felt out of sorts 
and languid, and experienced pain between shoulders radiating to 


' front of abdomen. Movements of right arm and hand weaker than 


left, except at shoulder (patient right-handed). Diaphragm and 
intercostals normal. Left pupil larger than right, but they 
reacted: normally. Slight comparative anmsthesia to light 
touches and ‘pricks below level of third rib in front, and spine of 
scapula behind with inability to distinguish between heat and 


` gold over blunted area, everything being called hot. Knee-jerks 


at first absent; subsequently elicited on reinforcement, though 
exceedingly feeble. Retention of urine, with overflow dribbling. 
Constipation. No bedsores, but blister on sole of right foot, 


„result of & burn. Skin of dorsum of left toes glossy. Diminished 


reaction to faradism in muscles of lower extremities, and to 


‘galvanism, K.O.C. —-A.C.C. in all muscles below knees except 


anterior tibial group on left. side in which A.C.C. > K.C.C. 
Thigh muscles K.0.C. = A.O.C. and in some K.C.C. very slightly 
> A.O.C. Urine: a trace of albumin. Pyrexia—101° to 104° F. 
Developed severe-diarrhwa, became collapsed and died. 

At the autopsy cord of normal consistence throughout, but on 
section and subsequent microscopic examination marked evidences 
of disseminated myelitis "with minute hemorrhages detected. 
Three diplococei, closely similar morpholegically, were cultivated 
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from the substance of the spinal cord. Two of these resembled 
each other somewhat in their mode of growth on nutrient media, 
while the characters of the growth in the case of the third 
organism were’ entirely different from those of the other two. 
Inoculation experiments were conducted on the monkey, cat, 
guinea pig, and mouse, but only one of the diploeoeci proved 
pathogenic, and this only to the guinea pig. 


Se 
i 


Rules 


LIST OF OFFICE BEARERS 
AND MEMBERS, 


OF THR ' 


Weurological Society of London, © 
1898, 


Annual Report of Council, and Balance Sheet for the Year 1897. 


å ` LONDON: 
JOHN BALE, SONS & DANIELSSON, Lop., 
85.87.89, GREAT TITOHFIELD STREET, OXFORD STREET, W. 
1898. - 


- Office Bearers for fe Year 1898. 


President. | 
VICTOR HORSLEY, F.R.C.8., F.H.8. 


Hice-Presidents. 


W. H. GASKELL, M.D., F.R.8. 
JULIUS DRESCHFELD, M.D., F.R.C.P. 


Council, 


O. A. -BALLANCE, M.8., F.R.C.8. 

T. LAUDER BRUNTON, M.D., F.R.O.P., E.R.S. 
H. B. DONKIN, M.D., F.R.C.P. 

J. N. LANGLEY, 8o.D., F.R.S. 

STEPHEN MACKENZIE, M.D., F.R.C.P. 

G. VIVIAN POORE, M.D., E.R.C.P. ' 

W. H. R. RIVERS, M.D., M.R.C.P. 

G. H. SAVAGE, M.D., F.R.C.P. 

H. H. TOOTH, M.D., F.R.C.P. 

W. HALE WHITE, M.D., F.R.C.P. 


Trersurer. 
CHARLES EDWARD BEEVOR, M.D., F.R.C.P. 


l Editor (ex-officio). 
A. de WATTEVILLE, M.A., M.D., B.So. 


: Secretaries. 


. F. W. MOTT, M.D., F.R.C.P., F.R.8. 
J. 8. RISIEN RUSSELL, M.D., F.R.O.P, 


Reurological Society of London. 


REPORT OF COUNCIL. 


JANUARY 13, 1898. 


, The Council has much pleasure in reporting the continued success and 
prosperity of the Society, The Members now number 187. 


The Inaugural Address was delivered at the Annual General Meeting on 
January 14th, 1897, by Dr. G. H. Savaaz, on “ Heredity in the Neuroses.” 


À special feature in the year's programme has been the delivery of the 
first Hughlings Jackson Lecture on December 8th, 1897, by Dr. Huanria8 
JackSON himself, in whose honour the Lectureship was founded by the 
Society last year. The subject of the Lecture was “Remarks on the Relations 
‘of Different Divisions of the Central Nervous System to one another and to 
Parts of the Body.” 


A satisfactory arrangement has been made with Messrs. MACMILLAN & Co. 
in view of the increased cost of publishing Brain, as they have undertaken to 
hand over to the Society one-third of their share of the net profits from the 
gale of the Journal, as a contribution towards the cost of illustrations. 


The Council regrets the loss sustained by the Society by the death of an 
ilustrlous Honorary Member, Professor Du Bois Heres of Berlin; also of 
Dr. Jawes OaAcxzY and Dr. E. FRIOKE. 


The Proceedings have been published at greater length in Brain than in 
former years, and an abstract appended to this Report shows the character 
and value of the work of the Sooiety during the past year. 


Proceedings of the Society during the year 4807. 





January 14th—Dr. G. H. Savaaz, Inaugural Address, a Heredity in the 
Neuroses,” Brain, vol. xx., p. 1. 


March 4th.—Dr. F. E» Barren made a communication on “The Muscle 
Spindle under Pathological Conditions," and illustrated his paper by lantern 
slides and by specimens under the microscope. Professor SugRRmWGTON and 
Mr. Vioron Horsey also made communications on the Muscle Spindle, and 
illustrated their remarks in the same way. 


April 99nd.—Dr. Furarm, “ Two cases of Myoolonus Eplleptious.” Dr., 
Dowxrn (1) ‘Probably Subacute Poliomyelitis in a man aged 45 years" ; (2) 
“ Tabes Dorsalis with a great Preponderance of Sensory Disturbance”; (8) 
“ Pseudo-hypertrophic Paralysis in an Advanced Stage.” Dr. Gossage, “ Pro- 
gressive Muscular Atrophy Commencing at the Early Age of 10} years." Dr. 
Luss, Dr. Bezvon, and Mr. BAnrasom, ''Oase of Removal of a Cerebellar 
Tumour, two years and five months after the óperation." Dr. Jamms TAYLOR, 
“ Syringomyelia with Bulbar Symptoms," Dr. Harris, “ Syringomyelia with 
Supposed Hemorrhage into the Oavity.” 


June 8rd.—Professor SCHAFER, “Is there a Direct Relationship between 
the Motor Paralysis produced by Lesions of the Cortex and Loss of Sensi- 
bility, Muscular or other?" The paper was illustrated by Lantern Slides, three 
living monkeys and the brain of a fourth that had been Killed. Professor 
Bovon and Dr. Wazrmaton, “ Contributions to the Anatomy of some of the 
Ascending and Descending Nerve Tracts in the Fowl.” (lantern Demonstra- 
tion.) 


October 28th.—Dr. J. A. Onargnop on behalf of Drs. BSa&GER BROWN and 
Anor Meyag, ‘Morbid Anatomy in & case of Hereditary Ataxy of the type 
described by Sanger Brown." (Illustrated by specimens under the mioro- 
scope.) Drs. SaxuEL GEB and H. H. Toora, “ Case of Hemorrhage in the 
Region of the Pons Varolii, almost entirely on the Right Side.” (Lantern 
Demonstration.) Dr. W. A. TURNER, “ Symmetrical Softening of the Pyra- 
mids and Inter-olivary Strata.” (Lantern Demonstration.) Dr. James 
Tayton'and Mr. O. A. BannaANOZ, ‘Case of Tumour of the Right Lateral 
Lobe of the Cerebellum.” Dr. Rams RBussmnr, 'Degenerations in the 
Spinal Cord after Removal of a Large Tumour from one Cerebral Hemi- 


. sphere, and in the case of a Tumour of the Lijumbo-Saoral Cord.” 


December 8th.—Dr. Hueutanes Jacuson delivered the first Hughlings 
Jackson Lecture, the subject of which was ‘‘ Remarks on the Relations of 
Different Divisions of the Central Nervous System to one another and to 
Parts of the Body." ' . ] 
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de ~The Society shall be called the NBUROLOGIOAL SoorgTY or LONDON. 


2.—The objects of the Society shall be to promote the advance of Neuro- 
logy and to facilitate intercourse amongst those who cultivate it, whether 
from a Psychological, Physiological, Anatomical, or Pathological point of . 


view. ` 


$5 
8.—The Society shall Mary of Ordinary, beer and Honorary 
Members, 


4.—Any one engaged in researches bearing on -Neurology, or manifesting 
í intereat in such researches, Bhall be eligible for the Ordinary Membership. 


5.—Men of distinotion ın Solenoe, who have contributed to the advance- 
ment of Neurology, shall be eligible for the Honorary, or for the Corres- 
ponding Membership. ~ " 


^ + LM 
& eo 


6.—The nümber of Honorary Members shall be limited to six, and that 
of Corresponding Members to twelve. 


. 


7,—Honorary and Corresponding, Members shall have the right of attend- 
ing the Meetings of the Society and of taking part in them. 


LI 
E 


.— Honorary and Ösriesponiding Members shall be elected by the Society 


- on the recommendation of the Council, 


+ 


9.—Oandidates for Ordinary Membėrship shall be recommended by at 
least three Members of the Society, who shall append their names to & 
printed form supplied by the Secretaries to any person seeking Membership. 
10.—'The Council shall nominate candidates for election into the Soolety 
as Ordinary Members from’ among persons so recommended. 
e 


10 


11.—The names of Candidates nominated by the Oounoil shall bo sub- 
mitted to the next Meeting of the Society, and shall be balloted for at $he 
next subsequent meeting, one black ball in ten exoluding. 


19.—The Annual Subsoription of an Ordinary Member shall be One 
Pound, due in advance. 


18.— The Treasurer shalt gend to each Member, shortly before the Annual 
General Méetlng, a notice reminding him that his Subscription becomes due 
on that day. 


14.—Non-payment of the Subsoription within twelve months after it is 
due shall be considered as equivalent to resignation. 


15.—Absence of any Member residing within the Metropolitan area from 
all Meetings held during the year shall be considered as equivalent to 


resignation. 


16.—The Council shall consist of a President, two Vice-Presidents, two 
Secretaries, one Treasurer, and ten Councillors. : 


17.—Flve Members of the Council shall form a quorum. 


18, — The office of President shall be tanable for one year, and be entered 
upon at the beginning of each year by the Senior Vice-President. 


19.—The office of Vice-President shall be tenable tor two years; one Vice- 
President being elected every year. . 


20.—The Secretaries and Treasurer shall be elected annually with eligi- 
bility for re-election. 

21.—The Councillors shall be elected for one year, and not more than E 
eight shall be eligible for re-election to the same office during the following 


year. 


22.—One full week before the Annual General Meeting, the Secretaries’ 
shall send to each Member a balloting paper containing the names of the 
Officers and Councillors whom the Council nominate for the ensuing year. 


L4 \ . 
28.—The Society shall elect the Oounoi] by ballot, each Member, how- 
ever, being at liberty to substitute other names for any of those upon the list. 
E i 


6 2 
. í 


lt 


24.—' There shall be six ordinary moetings annually, of which the first 
held in cach year shall be the Annual General Meeting. 


25,—-Notices of cach meeting, and of the subjects to be considered, shall 
be seni by thb Secretaries to each Membor of the Soolety at least one week 
before the meeting. 


26.—Speoial Meetings shall be held at the option of the Council, or at 
tho request, ın writing, of twenty members. ^' 


27.—The President shall have the power of inviting any person to attend 
aud to take part in the scientific work of the meeting. 


28.—1f at any time the Council shall be of opinion that the interests 
of the Society require the expulsion of a member, they shall submit the 
question to a special General Meeting, at which, if more than one-half of 
the Members of the Society vote, by ballot as usual, for the expulsion of 
the Member, his subscription for the current year shall be returned to him, 
and he shall thereupon cease to be a Member of the Sooiety. 


29.—The Oouncil shall draw up and submit for the approval of the 
Society, supplementary rules regulating the dates, places, and character of 
the meetings; shall propose special subjects for investigation by the Society, 
and shall nominate sub-committees for the methodical carrying out of such 
investigations. They shall decide, from time to time, on the form of publica- 
tion which its proceedings are to assume. 


80.—No alteration shall be made in the present rules, excepting at the 
Annual Meeting, or at a Special Meeting convened for the purpose, and unless 
it be proposed by the Oounoul, or in writing by at least twenty Membors, 
the usual notice be given of the proposed change to every Member before 
the meeting at which 16 is to be brought forward. 
t 


Each Member receives quarterly, from ihe beginning of the year in whioh 
he 48 elected, a copy of * BRAIN; a Journal of Neurology,” the organ of the 
Society, and edsied for it by A. de Watteville, M.A., M.D., B.Sc. 
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HONORARY MEMBERS, 


Mr. HERBERT SPENOER, London. 
Professor Wunpt, Leipzig. 
» Hrrzig, Halle. 


CORRESPONDING MEMBERS. 





Professor Ers, Heidelberg. 
5; Gora, Pavia. 
»  Gorrtz, Strasburg. 
"M » Grasset, Montpelier. 
Cr »  Jorrx, Berlin. 
2 »  Lvorant, Home. 
»  Munx, Berlin. š 
5 OBERSTELYER, Vienna. 
»  Rerzrus, Gustar, Stockholm. 
»  Rrsor, Paris. 
Dr. Wzi& Mrroaggrr, Philadelphia, 


LIST OF PRESIDENTS FROM THE FOUNDATION 
: OF THE SOCIETY. 


1886 J. Huannrsos Jackson, M.D., F.R.S. t 
1887 Sir Saxony Winxs, Bart, M.D., F.R.S 

1888 Sir James Ogr0gTOR-BROwNRE, M D., F.R 8. 

1880 JONATHAN HUTOHINSON, F.R.S. 

1890 'IuroxAs Buzzarp, M.D. 

1891 Joun S. Baistows, M.D., F.R.S. 

1892 Hensgy O. Bastian, M.D., F.R.S. 

1898 EDWARD À. Sogirzn, F.R S. 

1804 Davin FERRER, M.D., F.R.S. 

1895 Sir WuumĘsn H. BRoaADBENT, Bart., M.D., F.R.S 
1806 ALEXANDER HL, M.A., M.D. 

1807 Gxonas H. Savaaz, M.D. 
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*," Members are requested to communicate with the Secretaries when - 


corrections are necessary, 


——:0:——. 
EXPLANATION OF ABBREVIATIONS. 
O.M., Original Member. Tr., Treasurer. 
Pres., President. Seo., Seore A 
V.P., Vice-President. G, Member of Council. 


H.J.L., Hughlings Jackson Leoturer. 


ORDINARY MEMBERS. 


Elected. 


1892 


ALEXANDER, RosznT Rem, M.D., The Asylum, Hanwell, W. 
ANDERSON, H. Kerg, M.B., B.8o., 9, Park Terrace, Cambridge. 
ANDRIBZEN, W. Lroxp, M.D., Darenth Asylum. 

BarnnANOE, C. A., M.S., F.R.O.S., 106, Harley Street, W.  (O., 1897.) 


. BARLOW, Tuomas, M.D., F.R.O.P., 10, Wimpole Street, W. 


Bastian, H. Onantron, M.D., F.R.C.P, F.R.S8., ‘84, Manchester 
Square, W. (Pres , 1892; V.P, 1891; O., 1886-9, 1899-5.) 


Barren, FREDERICK E., M.D., M R.O P., 194, Harley Street. 
Pu Frerongr, M.B., F R.O.P., Winchester House, Kingston Hill, 
urrey. . 
Burvos, 0. B., M.D., F R.C.P., 33, Harley St., W. (Tr., 1894; O. 1893.) 
Brat, Ernest, M.D., L.R.0.P., M.R.C.S., West Riding Asylum, Wake- 
field. 


Borron, Josera Suaw, M.D., B.S., B Sc., Mason College, Birmingham. 


Bonp, O. Honszzr, M.D., B.Sc.Edin. London County Asylum, 
Banstead. 
Bowrnsr, ANTHONY À., F.R.O.S., 24, Manchester Square, W. 


Baaprozp, J. R., M D., D.So., F.R.O.P , F.R.S., 60, Wimpole St., W. 


. BmAxwELL, Byrom, M D., F.R.O.P.Ed., 98, Drumsheugh Gardens, 


Edinburgh. (O., 1894.) 
BBAAXWELL, JORN Mirns, M.B., O.M., 2, Henrietta Street, W. 


Bristowe, HUBERT ÜOAnPENTER, MD., IL.R.O.P., MRCS, 18, 
Warwick Road, Maida Vale. 


. BnoípBENT, Sir Wu. H., Bart, M.D, F.R.O.P., F.R.S., 84, Brook 


Street, W. (Pres. 1895; V P., 1898; C , 1886-7, 1896.) 


Broprs, T. Grecor, M.D., L.R.C.P., Lindfield, Uxbridge Road, 
Surbiton. 


Brown, H. H., M.D., F.R.O.8., 22, Museum Street, Ipswich. 

Brown, SAnazn, M.D., 84, Washington Street, Chicago. 

Bravon, ALEX., M.D, F.R.O.P.Ed., 18, Alva Street, Edinburgh. (O., 
1895.) 

Bnuos, J. Mrrogznr, M.D., F.R.O.P., 28, Harley Street, W. 


BRUNTON, T. Lauper, M.D., F. R.O.P., F.R.S., 10, Stratford Place, W. 
(G., 1896.) 


1895 


1895 
1890 


O.M. 


1889 
1887 
1891 


O.M. 


1892 
1890 
» 
1894 
1895 
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Bryan, FREDERICK, M.B.Dunelm, M.R.G.P., The Asylum, New 
Southgate, N. 


Bayawr, Jonn Henry, M.D.Lond., L.R.O.P., Guy's Hospital, S.E. * 
Bury, Jupson Sxxzs, M.D., M.R.O.P., 10, St. John Street, Manchester. 


Buzzanp, THoxas, M D., F.R.O.P., 74, Grosvenor Street, W. (Pres., 
1890; V.P., 1888-9; O., 1886-7, 1891-5.) 


OanrER, RoBERT BRUDENELL, F.R.O.8 , 81, Harley Street, W. 
Oarrann, J. MoK., M.A., Ph D., Columbia College, New York, U.S A 


Orínkm, J. MrongrLf, M D., E.R.O.P., 98, Pembroke, Road, Olifton, 
Bristol. 


OonsBor», C. S. W., M.D., F.R.O.P.Ed., Bailbrook House, Bath. 


Coun, Rosmar Hungry, M.D., M R.C P., M.R.C.S., 58, Upper Berkeley 
Street, Portman Square. 


Ooratax, W. S., M.D., F.R.O.P., 22, Wimpole Street, W. : 

Oornnr, Harry, M.D., L.R.O.P., Brook House, Southgate, Middlesex. 

Oumana, Jauzs, Prof, M.S., F R C P I., 88, Wellington Place, Belfast, - 

Davrpsom, AnDREW, M.B., O.M., The County Asylum, Dorohaster, 
Dorset. 


Dawson, WiLzia R, M.D., B.Ch, Farnham House, Fingius; Co. 
Dublin, Ireland. 


DEAN, H. Pznoy, M.D., F.R.C.S., 69, Harley Street, W. 
Donat, H. B., M.D., F.R.C.P., 108, Harley Street, W. (C., 1897 ) 


DEESCRFELD, JULIUS, M.D., F.R.C.P , 825, Oxford Road, Manchester. 
(V.P., 1898.) 


DnauxwoxD, Davrp, M D., 6, Saville Place, Newcastle-on-Tyne. 
Dupuy, BucrnE, M D., 63, Avenue Montaigne, Paris. 
Eocorzs, A. Smions, M.B., M R O.S , 28, Hertford Street, Mayfair, W 


. Hpwonps, Warrer, M.B., F R O 8.; 75, Lambeth Palace Road, S.F. 


Ferame, Davi», M D, F.R C.P, P.R S., 84, Cavendish Square, W. 
(Pres., 1894 ; V.P., 1899.3; C , 1886-90-95 ) 


.Fosrmr, Mronann, M.D., F.R.S., Shelford, Cambridge. 


Fox, ARTHUR, M.B., F.R.O.P Ed., 16, Gay Street, Bath 
Fox, E. Lowe, M.D., F.R.C.P , Church House, Clifton, Gloucestershire. 


GASKELL, W. H., M D.,F.R.S., The Uplands, Great Shelford, Cambs 
(C., 1896; V.P., 1897.) 


Gan, Basronr, J., M.D., F.R.O P , 81, Upper Brook Street, W. 

Gopta, R. J., M.B , F.R.C:S., 19, Wimpole Street, W. 

Gooparp, E. W , M.D., Eastern Hospitals, Homerton, E. 

Gossaaz, ALFRED Mrz, M.B., M.R.O.P., 54, Upper Berkeley Street. 

Goros, Franois, M. A , F R S., The Lawn, Banbury Road, Oxford. 

Grant, Dunpas, M D., F.R.C.S., 8, Upper Wimpole Street, W. 

Gunn, R. Manous, M.B., F.R.O.8., 54, Queen Anne Street, W. 

Goras, Leonarp, M.D., M R.O P., 15, Upper Berkeley Street, W. 

HALLIBURTON, WILLIAM DonrsSoN, M.D, F.R.C.P, E R.8., 9, Ridge- 
mount Gardens, W.C. ! 
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. Hamrrron, D. J., M.B., F.R.S.E., University, Aberdeen. 


Harris, Wiurreap J., M.D., M.R.O P., 7, Oraven Mansions, Craven 
Terrace, W. 


Hawkins, HERBERT Penney, M.D., F. R.O.P., 56, Portland Place, W. 
HavonazT, J. B., M.B., F.R.S E., The University, Cardiff. 
Heap, Henry, M.D., C.M., M.R.O.P., 61, Wimpole Street, W. 


Hinn, Angx , M.A., MD, Downing Lodge, Oambridge. (Pres., 1896; 
V.P., 1896 ; O., 1892-94.) 


Horxms, Jons, F.R.C.S., London Sick P Oleveland Street, W. 


HonsnEx, Vrotor, F.R.O.S., F.R.S., 25, Cavendish Square, W. (Pres., 
1898; V.P , 1896, O., 1892-8.) 


HuGGARD, WrnnrAx R., M.D., M.R.O P., Davos Plats, Switzerland. 


Horne, Gzogan FREDERICK, M.D., M.S.Ed., Montague Road, 
Felixstowe. 


Hux?nuay, LAURENOE, M D , M.R.O.P., 8, Trinity Street, Cambridge. 


HurenmsoN, JomATHAN, F.R.0.9., F.R.8., 15, Cavendish Square, W 
(Pres., 1889 ; V.P., 1887-88; O., 1886, 1890.) 


Hysrop, T. B., M.D., O.M., Bethlehem Royal Hospital, Lambeth, S.E. 


- Jackson, J. HuanHnrwas, M.D., E.R.O.P., F.R.S., 8, Manchester 


Square, W. (Pres. 1886, H.J.L , 1897 ; O., 1887-92.) 
JassopP, W. H., M.B., F.R.O.S., 78, Harley Street, W, * 
JOHNSTON, GEORGE, M.D., M.R.O.P., 6, Manchester Square, W. 
Jones, Henry Lawis, M. D., F.R.C.P., 9, Upper Wimpole Street, W. 
JoxEs, RoBzgT, M.D., F. R.C.S., Claybury Asylum, Woodford, Essex. 
Kipp, Prroy, M.D., F.R C.P., 60, Brook Street, W. 

Laxapom, F. W., M D., Cincinnati} Ohio, U.S.A. 


. LawGLEX, J. N., M.A., D.Sc, F.R.S., Trinity College, Oambridge. 


(C., 1898.) 
Lawrorp, J. B., M D., F.R.O.8., 99, Harley Street, W. 
Lugs, D. B., M.D., F.R.O. P., 22, Weymouth Street, W. 


Lewis, H. WorsELEY, M.R.O.S., L.R.O.P., Olaybury Asylum, Wood- 
ford, Essex. 

LowENTHAL, Max, M.D., M.R.O.P., 84, Prinoes' Road, Liverpool. 

MaopoNALD, PmrEB Winam, M.D., O.M., Tbe County Asylum, 
Dorchester, Dorset. 

MackENZIE, HgcTOR Woran Gavin, M.D., F.R.O.P., 59, Welbeck 
Street, W. f 

Maoxnurzin, SrTEPHEN, M.D, F.R C.P., 18, Oavendish Square, W. (C., 
1896.) 

MAOKINTOSH, AsHLEY W, MA, M.D., Wellington House, Alford 
Place, Aberdeen. 

MAoPHAIL, S. R., M.D., Borough Asylum, Rowditch, Derby. 


. Maguire, RosmrT, M.D., F.R.C.P., 4, Seymour Street, W. (Sec., 


1890-93 ; ©., 1898-96.) 
Mann, J. Dixon, M.D., F.R.O.P , 16, St. John Street, Manchester. 
Marro, S1nxsEv, M D., F.R.C.P., F.R.S., 10, Mansfield Street, W. 
MAUDE, ÀRTHUR, L.R.0.P., M.R.O.8., Westerham, Kent. 
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1891 May, W. Paes, M.D., M.R.O.P., Helouan, Cairo, Egypt. 


1800 Munzims, WinLrAx Francis, M.D., B.So., M.R O.P., County EE 
Rainhill, Lanes. 


O.M. Mrope, O., M.B., F.R.O.8., Flower House, Southend, Oatford, SE. 
. MEYER, AOL, M.D., Olark University, Worcester, Mass , U.S.A. 
» Mox, W. Junius, M.D., F.R.0.P, Grove Hall Asylum, Bow, E 
(O., 1895-97.) 
1895 Moonnm, Norway, M.D., F.R.O.P., 94, Gloucester Place, W 
O.M. Monnrs, Maroora, V.H, C.S. Ed., 8, Harley Street, W. 


1888 Morr, E. W., ALD., FOR O,P., P.R.S., 25, Nottingham Place, W. 
(Seo. 1894, 1897.) 


1894 MURRAY, GEORGE, M.B., M. R. C. P., 8, Saville Place, Newcastle-on-Tyne. 
1889 Murray, H. Montaaus, M,D., F.R.C.P., 27, Savile Row, W. 
O.M. Nurrnaenmre, EpwARD, F.R.C.S., 5, Wimpole Street, W. 


Nroonsom, Davo, C.B., M.D., M.R.O.P.Ed., Elmhyrst, Guildford,‘ 
Burrey. 


1888 NrbemamvER, J. H. H., M.D., Amsterdam. 
Norman, Cosorrr, F.R.O.P.1., FR. C.S.T., Richmond Asylum, Dublin. 
1887 Oarnvrg, Gxonaz, M.B., M. R.C.P., 22, Welbeck Street, W. 

» + OGitvi, Lesum, M.B., M.R.C.P., 46, Welbeck Street, W. 

n — OnrvsB, Taos, M.D., F.R C.P., 7, Elison Place, Newcastle-on-Tyne. 
O.M. Oranar, Wx, C.B., M.D., F.R.C.P., The Bryn, Godalming, Surrey. 
Onp, W. M., M.D., F.R. C.P., 87, Upper Brook Street, W. (O., 1898-94 ) 


Orsmrop, J. A., M.D., F.R.C.P., 25, Upper Wimpole Street, W. (Q., 
1895-97.) . 
Paar, HagBERT WiLLIAM, M.A., F.R,O.S., 146, Harley Street, W. 
(O., 1891-2.) 
1896 Parkson, Jonn Porter, M.D.Lond., M. R.O.P., 40, Wimpole Streot, W. 
1896 Parerson, DoNarnp Rosz, M.D.Edin., M.R.O,P., 18, Windsor Place, 
Cardiff. 


1895 Puvpns, Gzonoz, M.B., B.C., Seafield House, Ramsey, Isle of Man. 

1888 Prrr, G. N., M.D., F. R.C.P., 94, St. Thomas's Street, S.E. 

O.M. POORE, | G. Vivian, M. .D., F.R.C.P., 82, Wimpole Street, W. (C., 1898.) 

1887 Pnrmorm,J. J., M.B., F.R.C.P., 28, Lower Seymour Street, Portman 
Square, W. 

O.M. Pusvms, W. Lamraw, M.D., 20, Stratford Place, W. 

1894 Ransom, WinLrAM B., M.D, M. R. C.P., The Pavement, Nottingham. 

1890 Rayner, Honey, M.D., M.R.C.P Ed, 2, Harley Street, W. 

OM. Rem, E. W., M.B , University College, Dundee. 


1897 TunSsMANN, ÜHARLES H., B.A., B.Sc., Saxony Villas, Oppidans Road, 
Primrose Hill 


1898 Rennm, GEORGE E., M.D., 16, College Street, Sydney, N. S. Wales. 
1895 Reyxorns, EnwEST $,M.D., F R.C.P., 28, St. John Street, Manchester. 
1892 RICHARDS, JosxeH Pumxzg, M R.O S., 6, Freeland Road, Ealing, W. 


1801 Rivzns, W. H. R., M.A., M.D., M.R.O.P., St. John’s College, Cam- 
bridge. (0. 1897) 


33 
1897 


1895 
1887 


O.M. 


1889 
1888 


1891 
1898 
1889 
1892 


O.M. 


1892 
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Rows, EpwuND Lewis, L.R.O.P., L.R.O.S., Borough Asylum, Ipswich. 
Rurrzs, Mano Anaanp, M.D., Cairo. 


Rossin, J. 8B. Risrzen, M.D, E.R.O P., 4, Queen Anne Street, W. 
(Seo., 1896-1897.) 


. BawDzBSON, J. BugDon, M D., F.R.C.P., F.R.S., Banbury Road, Oxford. 


BAvAGz, Q. H., M.D., PROP, 8, Henrietta Street, Oavendish Square. 
(Pres. 1897 ; v. P., 1896 ; O., 1886-90, 1898.) 


` gavr, T. D., M.D., M.R.O.P., 60, Upper Berkeley Street, W. 


SomanreR, E. A., F.R.S., University pUege, Gower Street. (Pres., 
1898 , V.P., 1892; O., 1886-90.) 


Semon, Sir Feux, M.D , F.R.0.P., 89, Wimpole Strest, WwW. . 
SHARKEY, S. J., M.D., F.R.O.P., 22, Harley Street, W.  (C., 1889-92.) 


SumRnisGTON, O. S., M.D., F.R.S., 16, Grove Park, Liverpool (C., 
1899-95.) 


SHUTTLEWORTH, Gzorcs E., M.D., Ancaster House, Richmond. 
Surm, F. J., M.D., MR.O.P., 4, Christopher Street, Finsbury Square, 


e Ne 


Sinta, R. Prroy, M.D., F.R.O P., Bethlem "Royal Hospital, Lambeth. 
Surg, TErronp, M.D., B.8 , Royal Albert Asylum, Lancaster. t 
Srrosr, WrnuM T. H., M.D Cantab., F.R.O.S., 47, Welbeck Street, W. 
SmaxsFIELD, Taos. E. K., M.B., Olaybury Asylum, Woodford, Essex. 
SrANLEY, Doveras, M.D.Edin., 9, Easy Row, Birmingham. : 
STARLING, Eqnust Haner, M.D., F.R.C.P., B.S., 8, Park Square, N.W. 


STEWART, Puavss, M.A., MD., M.R.O.P., National Hospital, Queen 
Square, W 

STEWART, Sir E Gnamozm, M.D, F.R.C.P. Ed., 19, Charlotte Square, 
Edinburgh 


Srema, Wu., M D., D.So., Owens College, Manchester. 


Sropparr, Wm. H., M.B., B.S., M.R.O.P., County Asylum, Prestwich, 
Manchester. 


Strout, G. F., M A., St. John's College, Cambridge. 
SuogLNa, O. W., M.D, M.R.C P., 108, Newhall Street, Birmingham. 


Sunny, Jamms, M.A., LL.D., 1, Portland Villas, Hampstead. (V.P, 
1890-91.) 


SurHEBLAND, Henny, M.D., M R.O.P., 21, Now Cavendish Street, 
Portland Place, W. 


Svens, Hzsay W, M.D., M.E:O.P , 4, Oxford and Cambridge Man- 
sions, Hyde Park, W. 

TAxvroz, Jans, M.D., F R.O.P., 49, Welbeck Street, W. 

Tromson, H. OAMPBELL, M.D., M. R.C.P., 84, Queen Anne Street, W. 

TuonBURN, Wm., F.R O.S , The Limes, Nelson Street, Manchester. 

TrroggNzn, E. B., B.A., Ph.D., 72, Heustis Street, Ithaca, N.Y. 


Toora, H. H., M.D., F R.O.P., 34, Harley Street, W. (Sec., 1891-95 ; 
O., 1896.) 


TREVELYAN, E. F., M.D., B.So., 'M.R.C. P., 40, Park Square, Leeds. 


1892 


O.M, 


4 
1897. 
1897 ` 
1897 


_ O.M. 


1894, 
3859 


1894 


O. M. 


1896 


» 


1889 
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Tuckev, Carnes Lrovp, M.D., O.M., 88, Park Street, Grosvenor 
poste NU 

Tugg, Sir J. Barry, “M.D, -F.B.O.P.Ed., 20, Charlotte Sq., Edinburgh. 

Tune, Toyas. SEYMOUR, M B., M R.C.8., Chiswick House, Chiswick. 

TORNER, WrLLIAM ALDREN, M D., F. R.C. ‘P., 18, Queen Anne Street, W. 

. Tweepy,.Joun} F R.C.S., 100, Harley Street, W. 


Voorruorg; J.. A., M.D., Medan, Deli, East Coast of Sumatra, (Com- 
munications to be addressed to M. Seyffardt, aimee Amster- 
dent.) 


WADE, ARTHUR L.. MD. ? Somerset and Bath Asylum, Wells, 
.WALKRR, 'A. Sropart, M. ^. , 80, Walker Street, Edinburgh. 


: ee 'Agausvus, M.D., FAS. 16, Grove, End Road, N.W. (C. 


1894-97. ) 


-. Wann, J., D.Se., Trinity Cóllege, Cambridge. 


Warnar, Franois, M D., F.R.C.P., 5, Prince of Wales Terrace, 
Kensington Palace, W, 


WASHBOURN, J. W., M.D., F.R.C.P., 6, Cavendish Place, Ww. 


WamrEVILLE, A. de, M.A., M.D., B.Sc, 90, Wélbeok Street, W., 
` {C., 1890-95, 1896; Seo., 1896-9; Editor of Brain.) 


Wesaa, F. Parges, M.D., M.R.O.P., 19, Harley Street, W. ] 

West, Sanver, M.D., F.R.O:P., 48, Wimpole Stieet, W. — »/'«':7 
Warm, Ennzer W , M B., M. RO, P., Oity of London Aslim Datif 
Wars, W. Hareg, M.D., F. R.O.P., 65, Harley Street, W, ` (OGRI > 
WETTING, ARTHOR J., M D., M.R. C. P., 149, Harley Sft; w? 


WIOGLESWORTEH, JoszPH, M.D., M.R.O.5., County Asylum, Rainhill, 
Lancashire, - 


WILLIAMSON, RICHARD T., M.D., .M.R.O.P., 294, Oxford Road, 
Manohester, 


Wks, Sir- SAMUEL, Bart., M.D.,.F R.S., 72, Grosvenor Street, W. 
(Pres, 1887, V.P., 1886, C., 1888-01) ; 


WILSON, ALBERT, M.D. Edin., M. R.C.P., 88, Fairlop Rodd, Leytonstone, 

Woop, Guy M., M B., M. R.C.P., County Asylum, Rainhill, Lancashire. 

Woop, T. Ourrerson, M.D., M.R.C.P., 40, Margaret Street, Cavendish 
Square, W. 

WoonpnHzAD, G. $145, M.D., F R.C. P.Ed., pranibenon Hall, Victoria 
Embankment, : 

Younc, ROBERT ARTHUR, `D., B.Sc., M.R.C.P., 87, Trevor Sq , S.W. 
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